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.  THESIS 
An  Approach  lo  the  Measurement  of  Individual  Differences  in  Personality 

(Summary) 

The  thesis  outlines  an  approach  to  the  measurement  of  individual  differ- 
ences in  personality.  The  approach  was  suggested  by  a  gross  comparison  of 
mental  hospital  patients  and  college  students.  The  comparison  was  refined  by 
means  of  an  original  method  of  scaling  and  scoring  the  answers  given  to 
psychological  inventories. 

The  investigation  began  with  the  assumption  that  there  are  marked 
individual  differences  in  the  inter-relationships  among  statements  that  are 
affirmed  or  denied,  particularly  when  these  statements  involve  relationships 
between  the  person  and  objects.  Individual  differences  of  this  kind  are  especially 
obvious  when  the  statements  of  mental  hospital  patients  are  compared  with 
those  of  normal  people. 

Accordingly,  the  Strong  Vocational  Interest  Blank  was  used  as  a  means  of 
obtaining  a  sample  of  the  expressed  likes  and  dislikes  of  262  college  students.  A 
method  was  devised  for  determining  the  degree  of  inter-relationship  reflected  in 
the  answers  given  by  the  students  to  the  questions  on  the  Blank.  The  relationship 
investigated  between  pairs  of  answers  was  called  Concomitance.  This  would 
have  a  ma.\imum  value  if  each  individual  who  gave  one  answer  of  a  given  pair 
also  gave  the  other  answer.  Concomitance  would  be  less  to  the  extent  that 
some  individuals  gave  one  answer  of  a  pair  and  not  the  other.  Scale  values 
for  pairs  of  answers  were  obtained,  and  hence  a  Concomitance  score  was  deter- 
mined for  each  individual  on  the  basis  of  his  own  answers. 

A  criterion  for  the  selection  of  pairs  of  answers  was  developed  and  tested. 
Pairs  of  answers  selected  by  means  of  it  were  found  to  be  better  measures 
of  Concomitance  than  other  pairs  of  answers. 

The  data  obtained  with  college  students  served  to  demonstrate  Con- 
comitance as  a  measurable  factor.  Some  indication  of  the  breadth  of  the 
factor  was  obtained  by  applying  the  same  scaling  and  scoring  technique  to 
the  Bernreuter  Personality  Inventory,  which  proved,  when  treated  by  the 
method  of  the  thesis,  to  be  a  measure  of  the  same  factor  as  in  the  case  of  the 
Strong  Vocational  Interest  Blank.  A  value  of  the  scale  of  Concomitance 
demonstrated  in  the  thesis  is  that  it  measures  a  difference  between  mental 
hospital  patients  and  normal  adults. 

As  a  tentative  psychological  interpretation  of  the  factor  of  Concomitance 
the  suggestion  was  offered  that,  while  a  Scale  of  Intelligence  has  to  do  with 
relationships  of  thought  objects,  a  Concomitance  Scale  is  concerned  with  the 
relationship  between  the  Self  and  such  objects. 
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AN  APPROACH  TO  THE  MEASURE"^ENT  OF  INDIVILJAL 
DIFFERENCES  IN  PERSONALITT 

I.  Introduction 

This  study  outlines  an  ap  ^roach  to  the  measurement  of  individual 
differences  in  personality.  The  approach  was  sioggested  by  a  gross  observa- 
tional comparison  of  mental  hospital  patients  and  college  students.  The 
observational  comparison  was  refined  by  means  of  an  original  method  of 
scaling  and  scoring  the  answers  given  to  psychological  inventories. 

II  Historical  Review 

Individual  differences  have  been  discovered  in  various  aspects 
of  behavioixr,  such  as  intelligence,  perseveration,  attitudes,  vocational 
interests,  neixrotic  tendencies,  etc.;  and  personality  differences  have 
been  investigated  by  the  use  of  "personality  inventories".  A  brief  survey 
of  the  plan  usually  adopted  in  the  investi^'ation  of  individual  differences, 
may  serve  to  indicate  the  principles  to  be  followed  in  a  further  investiga- 
tion, such  as  the  one  herein  reported;  and  a  review  of  the  methods  of  dealing 
with  inventory  answers  may  indicate  a  fruitful  combin:  tion  of  the  character- 
istics of  several  methods. 

A.  The  Investigation  of  Individual  Differences. 

Individual  differences  in  various  aspects  of  behaviour  have  been 


first  noted  by  across  observational  cownarlsona  of  groups  of  Individuals. 
These  observational  coni-.>ari8ons  h«ve  then  been  refined  by  aeans  of  neasure- 
sent  techniques.  For  exaonlef  gro^ss  observatioual  couiparisona  Indicated 
int-l"  ectual  differences  between  idiots  auid  geniuses  at  l^rast  as  far  back 
as  Plato  and  Aristotle,  Some  2CXK)  years  later,  the  ?ro33  observational 
comparisons  were  refined  by  aeans  of  the  auaaureiaent  tecrmlque  of  Binet. 

The  aciisurea>^at  techniques  have  involved  the  following  assunptiona:- 

(a)  a  linear  contia'aumj 

(b)  that  tests  or  test-it'^as  can  be  allocatsd  oa  the 
continuum,  in  a  graduated  order,  accorrling  to  a 
defined  principle j 

(c)  th;  t  the  test  or  test-iteas  can  be  ussd  to  allocate 
individuals  along  the  continuua. 

For  exanple,  Thur.jtone  (1)  has  assxaaed  an  "Attitude  toward  the  Church" 
continuuia;  and  has  allocated  test-iteas  on  the  coatlnuim  in  a  graduated 
order,  according  as  the  Iteas  ixvdic&te  degrees  of  favourability,  indifference, 
or  antagonism  toward  the  church.  These  test-iteas  aay  then  be  used  to  allocate 
individuals  on  the  sane  continuum.  Siailariy,  Binet  has  assused  the  teaporal 
continuua,  and  has  allocated  tests  on  it  in  accorr;ance  with  the  percentages  of 
children  in  various  age  groups  who  pass  the  te'Hts.  The  teats  aay  then  be  used 
to  allocate  individuals  on  the  saoe  continuusa. 

The  assumption  of  a  ccntlnuuai,  and  the  alloc&ting  of  test-items  and 
individuals  on  it,  are  said  to  be  justified,  and  the  results  obtained  with 
the  continuusB  are  said  to  be  psychologically  si^nificaint,  if:- 

(a)  the  results  differentiate  betsoen  individuals  in  a 


manner  similar  to  that  of  another  criterion  (e.g.  the 
observational  comparison) ; 

(b)  two  or  more  continua  with  different  tests  or  test- 
items  give  similar  results; 

(c)  the  tests  or  test-items  show  internal  consistenC7j 
and  if  (d)  the  attribute  or  factor  measured  can  be  given 

psychological  meaning. 
The  present  study  (a)  began  with  an  observational  comparison  of 
groups  of  individuals  -  mental  hospitiil  patients,  and  college  students; 
and  (b)  refined  the  observational  comparison  by  means  of  a  measurement 
technique.  It  assumed;- 

(a)  a  linear  continuum; 

(b)  that  test-items  can  be  allocated  on  the  continuum; 

(c)  that  these  items  can  be  used  to  allocate  individuals 
on  the  continuum. 

It  maintains  that  the  assumptions  are  justified  and  that  the  results  obtained 
are  psychologically  significaint,  because:- 

(a)  the  results  differentiate  between  individuals  in  a 
manner  similar  to  that  of  the  observational  criterion; 

(b)  two  continua  erith  different  test-items  give  similar 
result sj 

(c)  the  test-items  show  internal  consistency; 

and  (d)  the  factor  measured  can  be  given  psychological  meaning. 


B.  The  Methods  of  Dealing  with  Inventory  Answers 

Three  methods  have  been  widely  used  in  dealing  with  inventory 
answers.  One  method  is  illustrated  in  G.  Stanley  Hall's  (2)  work  with 
questionnaires .  This  method  is  merely  to  enumerate  the  number  of  times 
each  answer  is  given  by  various  groups  of  subjects.  No  provision  is  made 
for  assigning  a  composite  score  for  several  answers. 

A  second  method  is  illustrated  by  Strong's  (3)  work  with  The 
Vocational  Interest  Blank.  This  method  provides  for  the  assigning  of 
composite  scores.  Each  possible  answer  is  assigned  a  numerical  value.  When 
the  blank  is  administered,  each  individual  gives  certain  answers.  The 
composite  score  for  an  individual  is  the  sum  of  the  numerical  values  of  the 
answers  which  he  gave. 

In  using  this  method,  some  such  plan  as  the  following  is  usually 
adopted  in  orcer  to  determine  the  nuicerical  value  of  each  answer.  Two 
groups  of  individuals  are  selected.  One  group  might  be  the  patients  in  a 
mental  hospital;  the  other  might  be  persons  living  in  the  community.  The 
inventory  is  administered  to  each  group.  Any  answer  given  by  a  large  per- 
centage of  patients  and  a  small  percentage  of  community  persons  is  assigned 
a  large  positive  numerical  value.  Any  answer  given  by  a  small  percentage 
of  patients  and  a  large  percentage  of  community  persons  is  assigned  a  large 
negative  numerical  value.  Thus  each  answer  is  assigned  a  numerical  value 
in  accordance  with  the  percentage  of  persons  in  each  group  which  give  it. 

This  method  puts  no  restriction  on  the  questions  which  may  be 
included  in  the  inventory.  It  makes  possible  a  wide  range  of  questions. 


But  it  makes  no  provision  for  assuring  that  the  composite  scores  are 
measures  of  a  sinj^le,  defined  variable. 

A  third  method  is  illustrated  by  Thurstone's  (1)  work  with  attitude 
scales.  This  method  makes  provision  for  assuring  that  the  composite  scores 
are  measures  of  a  "single,  defined  vt.riable"  (4).  The  definition  of  the 
variable  exercises  a  selective  influence  on  the  questions  (  1,  p. 11-14)  and 
is  supported  in  this  respect  by  an  objective  criterion  for  the  selection 
(ibid., pp. 44-56  ).  For  example,  the  "Attitude  toward  the  Church"  variable 
excludes  all  questions  which  do  not  portray  an  attitude  of  favourability, 
indifference,  or  antagonism  toward  the  church. 

The  method  described  in  this  paper: - 

(a)  makes  provision  for  composite  scores; 

(b)  makes  possible  the  use  of  a  wide  range  of  questions; 
and  (c)  makes  provision  for  assuring  that  the  composite  scores 

are  measures  of  a  single,  defined  variable. 


Thus  far  we  have  indicated  some  of  the  general  principles  involved 
in  the  measurement  of  individual  differences,  and  in  the  use  of  personality 
inventories.  In  so  doing,  some  of  the  principles  followed  in  the  present 
investigation  have  been  clarified. 

Before  describing  in  detail  the  procedure  adopted  in  our  study,  a 
further  historical  note  should  be  considered.  The  reason  for  this  is  that 
the  present  investigation  may  be  said  to  illustrate  a  transition  in  personelity 


studies  similar  to  that  which  was  made  In  the  studies  of  mental  abilities. 
This  will  become  clear  as  we  proceed. 

Earlier  studies  of  mental  abilities  concerned  themselves  with 
such  categories  as  sensory  discrimlnaticu,  reaction  time,  accuracy  of 
movement,  time  perception,  imagination,  etc.,  -  as  illustrated  by  the 
investigations  of  Cattell  and  Wissler  ( 5) .  It  would  seem  that  the  investi- 
gators were  attempting  a  detailed  analysis  of  mental  abilities.  Binet 
appears  to  have  started  in  much  the  same  manner.  But  his  analysis  became 
less  and  less  detailed  as  his  investigations  proceeded;  and  his  final  con- 
tention was  that  he  had  measured  general  intelligence.  This  transition 
away  from  detailed  analysis  was  accompanied  by:- 

(a)  provisions  for  composite  scores; 

(b)  provisions  for  a  wide  range  of  tests; 

(c)  a  method  of  scaling  the  tests; 

and  (d)  an  exceptional  increase  in  the  practical  significance 
of  the  tests. 
A  further  point  is  involved  in  this  trjisition  from  specific  to 
more  general  abilities.  Speannan  (6)  in  his  studies  of  the  abilities  of  man 
and  Binet  in  his  later,  more  significant  studies,  used  an  analytic  approach. 
But  their  use  of  analysis  apoears  to  have  been  different  from  that  illustrated 
by  the  work  of  Cattell  and  Wissler.  In  the  latter  approach  the  investigators 
may  be  said  to  have  analyzed  behaviour  on  the  basis  of  some  objective  criter- 
ion. For  example,  the  criterion  may  be  the  geography  of  the  body,  as  illustra- 
ted in  the  distinction  between  visual  and  tactual  discrimination.  It  may  be 
concerned  with  the  configuration  of  observed  objects,  as  illustrated  in  the 


distinction  between  visual  discrimination  of  lengths  of  lines  and  visual 
discrimination  of  sizes  of  cubes.  After  the  analysis,  an  attempt  may  be 
made  to  investigate  the  "psychological"  relationships  between  the  elements, 
by  means  of  the  correlation  technique.  For  example,  the  "psychological" 
relationship  between  tactual  discrimination  and  visual  discrimination  may 
be  investigated  by  a  computation  of  the  correlation  coefficient  between 
scores  obtained  for  these  tests.  In  this  aoproach,  the  experimental 
evidence  appears  to  precede  the  discovery  of  psychological  relationships. 

In  the  aoproach  of  Spearman,  and  of  Binet  in  Vds  later  work,  it 
appears  that  psychological  relationships  are  usually  apprehended  on  the 
basis  of  gross  observations  before  experimental  evidence  is  accumulated. 
Critical  exper-imenta  are  then  performed.  These  experiments  serve  to  deny  the 
validity  of  the  assumed  relationship,  or  to  illustrste,  substantiate,  and 
perhaps  clarify  it.  It  appears  that,  in  the  search  for  an  important,  practical 
psychological  relationship,  both  Binet  and  Spearman  had  in  mind  a  cognitive 
function  which  expresses  itself  in  a  wide  range  of  behaviour.  They  appeared 
to  assume  thrt  if  such  a  function  could  be  foixid,  (a)  it  could  he   investigated 
by  means  of  testing  techniques  and  (b)  the  test  scores  would  be  interrelated. 
The  interrelationships  are  then  illustrations  of  functional  unity. 

Spearman  (ibid-appendix)  having  postulated  functional  unity,  proved 
that  the  interrelationships  would  follow  a  statistically  defined  pattern}  he 
3ho«?ed  how  the  pattern  could  be  used  in  investigating  functional  unities;  and 
he  called  the  functional  unities 'factors* ,  He  (7)  also  illustrated  how  a 
psychological  interpretation  of  a  f^^ctor  could  be  derived  from  a  study  of 
the  tests  used  in  the  measurements  of  that  factor. 


The  above  discussion  is  pertinent  to  the  present  investigation, 

in  that:- 

(a)  The  investigator  here  searched  for  a  cognitive 
function  which,  from  gross  observation,  he  thought 
would  express  itself  in  a  wide  range  of  behaviour, 
the  behaviour  being  that  commonly  said  to  be 
indicative  of  individual  differences  in  personality. 

(b)  A  testing  technique  ffas   developed  in  order  to 
investigate  the  function. 

(c)  The  Spearman  pattern  or  factor  technique  as 
elaborated  by  Thurstone  (s)  was  applied  in 
investigating  the  f-iinction. 

(d)  An  indication  of  the  usefulness  of  the  function 
was  obtained  from  experimental  evidence. 

(e)  k   tentative  psychological  interpretation  of  the 
function  was  derived  from  a  study  of  the  testa 
used  in  its  measurement. 


Ill  A  Factor,  Significant  in  Persoaality  Differences. 

A.  The  Logic  of  the  Search. 

In  seeking  a  factor  of  significance  in  the  field  of  Persoaalitj- 
measurement ,  the  following  preliminary  assumptions  were  made: 

(a)  That  individuals  think,  i.e.  they  see  relationships 
between  concepts. 

(b)  That  each  individvial  at  a  given  tine  may  be  said 
to  accept  certain  relationships  as  principles  or 
postulates. 

(c)  That  there  are  individual  differences  in  the  inter- 
relationships amo2X5  the  accepted  postulates.  This  is 
especially  obvious  when  the  statements  of  mental  hospital 
patients  are  compared  »rith  those  of  normal  people. 

The  investigation  therefore  concerned  itself  oith  the  following 
problems: 

(1)  To  obtain  a  sample  of  the  accepted  postulates  of 
a  number  of  individuals. 

(2)  To  measure  the  degree  of  inter-relationship  reflected 
in  each  individual's  sample. 

Problem  I  may  be  approached  by  asking  individuals  such  questions 
as  the  following; 

(a)  Do  you  like,  dislike,  or  are  you  indifferent  to  Golf? 


(b)  Do  you  like,  dislike,  or  are  you  indifferent  to 
Arguments? 

(c)  Do  you  like,  dislike,  or  are  you  indifferent  to 
Foreigners? 

An  individual's  answer  to  question  a  will  usually  be  the  equivalent  of 

I  like  Golf, 

I  dislike  Golf, 
or  I  an  indifferent  to  Golf. 
Each  of  these  possibilities  involves  the  concepts  'I'  and  'Golf'}  and  a 
relationship  -  'like',  'dislike'  or  'am  indifferent  to'  -  is  affirmed.  The 
particular  answer  eiven  to  question  &  may  therefore  be  regarded  as  an  accepted 
postulate.  Similarly  with  answers  to  questions  b  and  ^. 

In  order  to  obtain  a  more  comprehensive  sample  of  an  individual's 
answers,  or  accepted  postulates,  an  inventory  of  many  questions  may  be 
sidministered .  Such  an  inventory  would  be  The  Strong  Vocational  Interest 
Blank,  for  example. 

Problem  2.  Having  obtained  a  sample  of  answers  given  by  a  group 
of  individuals,  the  next  step  is  to  measure  the  inter-relationships  among 
the  answers  in  a  manner  that  will  give  comparable  scores  for  the  individuflls 
of  the  group.  This  may  be  accomplished  as  follows :- 

Let  us  consider  the  answers,  or  accepted  postulates,  to  any  two 
questions.  The  possible  pairs  of  answers  to  questions  _a  and  _b  (above)  are: 

i.  I  like  Go]_f,  and  I  like  Arguments, 
ii.  I  like  Golf,  and  I  dislike  Argximents. 
ill.  I  like  Golf,  and  I  am  indifferent  to  Arguments. 


iv.  I  dislike  Golf,  and  I  like  Arguments. 

V,  I  dislike  Goli^  and  I  dislike  Argiaments. 

vi.  I  dislike  Golf,  and  I  am  indifferent  to  Arguments. 

vli,  I  am  indifferent  to  Golf,  and  I  like  Argiiments. 

vlii.  I  am  indifferent  to  Golf,  and  I  dislike  Argiiments. 

ix,  I  am  indifferent  to  Golf,  and  I  am  indifferent  to 

Arguments. 

Suppose  now  that  these  pairs  of  answers  have  been  obtained  by 

auiministering  questions  a  and  b  to  a  group  of  individuals.  The  relationship 

between  answers  of  a  pair  may  be  regarded  as  Concomitance .  in  the  sense  that 

Concomitance  will  be  maximal  if  each  individual  who  gave  one  answer  of  the 

pair  gave  also  the  other  answer;  Concomitance  will  be  less  to  the  extent 

that  some  individuals  gave  one  answer  of  the  pair  and  not  the  other. 

On  this  basis,  a  coefficient  of  the  degree  of  relationship  here 

called  Concomitance  may  be  computed  thus:- 

Let  nx  a  the  number  of  individuals  who  gave  one 

answer  (x)  of  a  pair  of  answers  x  and  y. 

ny  =  the  number  of  individuals  who  gave  the 
other  answer  (y)  of  the  pair. 

nxy  -   'the  nximber  of  individuals  who  gave  both 
answers  (x  and  y) . 

Let  Cxy  be  the  Concomitance  bet*'een  answers  x  and  y. 

It  will  be  seen  that  Cxy  is  related  to  nxy  and  to  nxy.   For  reasons  that 

nx        ny 
are  set  forth  in  the  Appendix  (pp. 3-4),  Cxy  is  taken  as  being  a  function 

of  the  geometric  mean  between  ojcy  and  nxy.  We  may  accordingly  state  that 

nx     ny 


«  The  statistical  meaning  of  Concomitance  is  elaborated  in  the 
Appendix,  p.l. 


'u  ynx- 
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The  functional  relation  involved  in  this  equation  is  assumed  to 
be  that  of  the  normal  probability  curve.   (See  Appendix,  p.  5  ) .  The  equa- 
tion then  makes  possible  the  scaling  of  each  pair  of  answers  according  to 
the  degree  of  concomitance;  for  nx,  ny,  and  nxy  are  empirically  determin- 
able values.  The  steps  involved  here  are:- 

(a)  Determine  nx,  ny,  nxy  empirically  for  a  given 
pair  of  answers. 

(b)  Compute  the  value  _  nxy 

nx-ny. 

(c)  With  this  value  as  the  ordinate  of  a  normal 
probability  curve,  look  up  the  corresponding  standard 
deviation  in  a  Table, 

The  standard  deviation  is  the  required  value,  Cxy,  - 
n^inc/y,   the  scale  value  of  concomitance  for  the  pair. 
In  this  manner  the  scale  values  of  all  possible  pairs  of  answers, 
obtained  by  administering  a  long  list  of  questions  to  a  group  of  individuals, 
may  be  calculated. 

When  this  has  been  done,  the  scale  values  may  be  employed  in  deter- 
mining the  degree  of  concomitance  reflected  in  the  answers  (the  accepted 
postulates)  of  any  given  individual.  In  order  to  do  this: 

(a)  Consider  the  answers  given  by  an  individual  to  the 
questions  of  the  inventory. 

*  Ose  a  Table  in  s^hich  the  maximal  ordinate  is  unity. 
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(b)  Consider  every  possible  pair  of  these  auaswers.  Each 
pair  of  answers  has  a  scale  value, 

(c)  Comoute  an  average  of  the  scale  values.  This  average 
is  here  accepted  as  the  individual's  measuire  of 
Concomitance.  It  is  regawed  as  a  measure  of  the 
inter-relationships  among  his  accepted  postulates. 

B.  The  Logic  Involved  in  the  Selection  of  Pairs  of  Questions. 

If  pairs  of  questions  are  to  be  used  in  determining  individual 
differences  of  the  t>r)e  outlined  above,  some;  pairs  may  be  more  suitable  than 
others.  The  following  considerations  will  illustrate  this:- 

(a)  Do  you  like  (dislike  etc.)  driving  a  motor-car? 

(b)  Do  you  like  (dislike  etc.)  driving  an  automobile? 
These  questions,  involving  the  synonyms  'motor-car'  and  'automobile',  are  so 
similar  that  most,  if  not  all,  individoals  would  interpret  them  alike. 
Question  b  would  accordingly  involve  the  same  'accepted  postulate'  as 
Question  a.  The  same  could  be  said  of  a  pair  of  questions  involving  antonyms, 

This  means  that,  in  the  case  of  Questions  a  and  b,  only  the  follow- 
ing {ialrs  of  answers  would  be  likely  to  occur :- 

like  (a)  and  like  (b) ;  dislike  (a)  and  dislike  (b) j 
indifferent  to  (a)  and  indifferent  to  (b) . 
These  pairs  of  ansRers  would  have  maximal  concomitance j  for  each  individual 
who  gave  one  answer  of  any  pair  would  be  likely  also  to  give  the  other.  The 
"not  given*  pairs  of  answers  [e.g.   like  (a)  and  dislike  (b)}woald  have  a 
minimal  conconriitance,  for  no  individual  who  gave  one  answer  of  such  a  pair 
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would  be  likely  to  give  the  other, 

A  mathematical  formula  was  accordingly  developed  for  measuring 
the  extent  to  which  pairs  of  questions  approach  the  conditions  indicated 
above.  It  is  called  "A  Criterion  for  the  Selection  of  Pairs;  and  its 
statistical  deriv:,.tion  is  outlined  in  the  Appendix  (p.  jl  ). 

Havinfij  outlined  the  logic  of  the  search,  and  a  method  of  procedure, 
WB  now  pass  to  the  demonstration  of  the  fnctor. 

C.  Demonstration  of  the  Factor. 

In  oiMer  to  demonstrate  the  factor,  an  experimental  study  was  made. 
In  this  study,  the  Strong  Vocational  Interest  Blank  was  used.  This  inventory 
contains  eight  groups  of  questions.  Five  of  these  groups  are  designed  to 
indicate  interests  in  the  following  fields:  Occupations,  Amusements,  School 
Subjects,  Activities,  and  Peculiarities  of  People;  and  these  groups  were 
employed  in  the  present  investigation. 

The  directions  for  the  several  groups  are  similar  or  identical.  The 

directions  for  the  first  group.  Occupations,  are  as  follows; 

•Indicpte  after  each  occupation  listed  belo*  whether  you 
would  like  that  kind  of  .vork  or  not.  Bioreg^id  considerations  of 
salary,  social  standing,  future  advancement,  etc.  Consider  only 
whether  you  v;ould  like  to  do  what  is  involved  in  the  occupation. 

Draw  a  circle  around  L  if  you  woald  like  th&t  kind  of  work. 

Draw  a  circle  around  I  if  you  are  indifferent  to  that  kind 

of  work. 

Draw  a  circle  around  D  if  yo  .  dislike  thst  kind  of  work. 
^ork  rapidly.  Your  first  impressions  are  desired  here.  Answer  all 
the  items.  Many  of  the  seemingly  trivial  and  irrelevant  items  are 
very  useful  in  diagnosing  your  real  attitude." 

The  first  few  items  are: 


1.  "Actor  (not  raovie) L  I  D       LavTypr,  Criicinal L  I  D 

2.  Advertiser L  I  D       Lawyer,  Corporation L  I  D 

S.      Architect L  I  D       Librarian L  I  D 

4.  Army  Officer L  I  D       Life  Insurance 

Salesman L  I  D 

5,  Artist L  I  D   Locomotive  Engineer L  I  D 

262  blanks  were  taken  at  random  from  the  files  in  the  Department  of 
Psychology  at  the  University  of  Florida,  The  files  contained  all  the  blanks 
which  had  be.  n  administered  to  second  year.  University  of  Florida,  male 
students  during  the  period  September,  1929  to  January,  1936. 

The  method  of  scaling  was  applied  to  these  results.  All  possible 
pairs  of  answers  were  not  scaled.  The  work  necessary  to  scale  all  possible 
pairs  of  answers  for  even  a  small  number  of  questions  is  quite  laborious. 
An  alternative  plan  is  (a)  to  use  many  quesli  rxs,  and  (b)  to  scale  a  selected 
number  of  pairs  of  answers  to  these  questions.  This  plan  was  adopted  because, 
by  taking  uany  questions,  the  range  of  interests  sampled  sfas  greater  than  if 
only  a  few  questions  had  been  used.  The  pairs  of  answi^rs  selected  for  scal- 
ing were  those  which  pertained  to  questions  (1,2),  (5,4)  etc.  etc.  I.t  will 
be  remembered  that  for  each  pair  of  questions,  nine  possible  pairs  of  answers 
are  involved,  since  each  question  requests  one  of  the  three  answers  L,  I,  D. 

The  resultant  scale  values  are  shovra  in  the  J^ppendix  pp.  13  -  24. 

The  factor  was  then  investigated  as  follows: 

(1)  Stroiig  Vocational  Interest  Blanks  were  administered  to 
an  introductory  psychology  class  of  forty-seven  male 
students  at  the  University  of  Florida,  These  blanks 
were  not  used  in  the  determination  of  scale  values, 

(2)  The  numerical  value  of  the  Criterion  for  the  Selection 
of  Pairs  was  computed  for  each  pair  of  questions.  These 


values  were  detsrtained  frorr.  the  scale  values  and  are 
shovm  in  the  Appendix,  pp.  18  -  24. 

(3)  On  the  basis  of  these  values,  the  pairs  of  items 
were  divided  into  five  tests.  Test  One  contains 
the  eighteen  pairs  having  the  smallest  values. 
Test  Two  contains  the  thirty-six  pairs  having  the 
next  saallest  values.  Test  Three  contains  the 
fifty-four  pairs  having  the  next  smallest  values. 
Test  Fo'jx  contains  the  seventy-two  pairs  having 
the  next  smallest  values.  Test  Five  contains  the 
remaining  pairs. 

(4)  Each  of  the  forty-seven  blanks  was  scorad  four 
times,  once  for  each  of  the  first  four  tests.  Each 
test  was  scored  as  outlined  on  pages  12  and  13,  save 
thi.t  only  the  pairs  of  answers  isrhich  had  been  scaled 
were  considered  in  the  scoring. 

(5)  Each  test  was  correlated  with  each  of  the  other  tests, 
and  the  factor  loading  for  each  test  was  calculated 
by  the  Thurstone  (8)  teclinique.  The  coefficients  of 
correlation  and  the  factor  loadings  are  shown  in 
Table  I. 

Table  I 

(6)  The  Speiarman-BrosTL  prophecy  formula  ( 10)  was  applied 

to  predict  what  the  factor  loadings  of  Tests  T^o,  Three . 

»  It  will  be  recalled  that  all  possible  pairs  were  not  scaled. 
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Tftble  T  -  Correlation  Coefficleots  imd 
Factor  Loadinra 


Test     T««t     T»«t      T«at 

One      T«o     Three     Four 


Test  One 
Test  T»o 

Test  Three 


0.46 


0.46 


0.S4 


0.24 


0.43 


0.45 


0.£4 
0.25 
0.36 


Test  Four 


0.24 


0.23 


o.se 


Factor  Loadliags 

Predicted 
Factor  Loodizigs 


0.59 


0.59 


0.S7 


).74 


0.8£ 


0.81 


0.50 
.8S 


Discrepancy  Values 


0.00 


0.07 


0.19 


.55 


Average  Valaes  of  the 
Criterion  for  the 
Selection  of  Pairs 


0«^ 


O.kd 


0.68 


1.4£ 


and  Four  vould  h&ve  beeo  if  the  pairs  of  answers  in 
then  Berc  equal  in  factor  loe-din^^s  to  the  pairs  in 
Ifcst  One«  These  pr=-dicted  loadings  are  also  shown 
in  the  Table. 
(7)  For  each  t"at,  the  factor  loading  was  aubstracted  froa 
the  predicted  factor  loiniinf''  to  give  the  discrepancy 
value,  also  shown  ia  the  Table. 
It  sill  be  obaervrd  that  the  factor  loading  of  oach  teat  exceeds 
any  coefficient  of  correlation  in  the  Table.  Hence  *t-   may  co'icluae  that  the 
correlatio /js  are  conpletely  accounted  for  on  the  assuiaptio  .  of  but  one  coisxon 
factor  -  here  called  Concc-qltancg.  and  interpreted  as  referring  to  the  inter- 
re  lationshios  among   nn  indiviriuala  accepti-d  postulates. 

The  bottoBJ  row  of  the  table  shows  for  each  test  the  average  value 
of  the  Criterion  for  the  Sel<?ction  of  Pairs.  The  Criterion,  as  shown  in  ■Uie 
Appendix,  n&^e  14,  is  coaf-let'sl/  satisfied  only  if  it  et:Uals  aoro,  and  it  is 
less  satisfi'd  as  it  is  larger.  The  values  of  the  criterion  for  the  successive 
tests  are  0,08,  0.29,  O.Sy  &nd  1.4£.  The  correap'ondiag  discrepancy  values 
are  0.00,  0.07,  3,19,  and  0.35.  These  letter  values  are  aecsures  of  the  extent 
to  which  the  paiars  of  questit-us  of  the  successive  tests  are  poorer  Keasures 
of  the  factor  than  are  pairs  of  Test  On^.  They  iacreeise  as  the  pairs  are 
poorer  seasures.  They  increase  as  the  Criterion  incr'iases.  This  cejionstratea 
that  the  Criterion  has  possibilities  in  iiaproving  the  -efficiency  of  a  test  as 
a  tBsasure  of  Coneo':  itsnce. 

At  this  point,  it  is  interestiag  to  not'  that  not  only  does  the 
Criterion  select  pairs  of  cuesti  >n3  in  such  a  way  as  to  increase  the  efficiency 


of  the  test,  but  also  Lh.t  it  .ov.j  this  ia  accordfence  with  tho  purpcae  for 
which  it  (vas  croated. 

Below  are  listed  from  each  group  of  interests  (a)   the  tao  pairsof 
liuostions  «dth  the  highest  Vciiuea  for  the  Criterion  (b)   tho  two  pairs  of 
questiofia  irith  the  low«3t  veJ-aei  for  the    Criterio.i,  aud  (c)   the  Value  of  the 
CriterioQ  for  each  p>air.     The  question  in  each  case  is;  "Do  you  lifce,  dislike, 
or  are  you  indifferent  to " 


Value  of 
Criterion 

Good 

"airs 

Value  of 
Criterion 

0.02 

Editor 

Electrical  Engineer 

5.25 

0.02 

Life  lusurt^nce  Salesaan 
Locoaiotive  Engineer 

S.17 

0.10 

Billiards 
Observing  birds  1 
study) 

[nature 

5.50 

0.06 

Mudicai  ccacdy 
Cyarphony  concert 

3.45 

0.04 

Literature 
Matheaatics 

2.46 

0.01 

Public  Speaking 
Shop  Bork 

2,  £8 

0.10 

Pursuing  bandits 

in  a 

£.88 

sheriff's  posse 
Doing  rese.'irch  work 

0.06  Doing  reee*irch  <^ork  2.88 

Acting  as  a  yell-leeder 

0.07  Ciiick-tempered  people  2.74 

Optimists 

0.07  Side-show  fri?6ks  5.15 

People  with  good  teeth 


Poor 
Pairs 


Locomotive  Engineer 
Mach'nist 

Marine  En£^ineer 
Kech&nieal  Engineer 

Picnics 
Excursions 


Art  Gtilleries 

iiuS'S-UStS 

Geography 
Geology 

Manual  Truining 
Mechaiucal  Drawing 

iid justing:  a  carburetor 

Repairing  electrical  siring. 

Raising  flowers  sjid 

veijjetables . 

Decorating  a  roos  vfith  f lowers. 

Very  old  people 
Cri,')2iles 

Blind   people 
Deaf  mutes 


It  will  be  noted  that  in  each  poor  pair,  the  two  members  of  that  pair  are 
very  similar.  Hence  these  pairs  resemble  the  autoaiobile-.no tor  car  illustra- 
tion discussed  when  the  logic  of  the  Criterion  was  given. 

D.  The  Breadth  and  Practical  Significance  of  the  Factor. 

Havin,^  demonstrated  the  factor  throughout  a  wide  range  of  interest- 
questions,  we  now  proce  d  to  test  its  breadth  of  application  further.  This 
phase  of  the  investigation  was  carried  on  in  conjunction  with  another 
demonstration,  namely  that  the  factor  may  be  significant  in  differentiating 
between  college  students  and  mental  hospital  patients.  It  will  be  recalled 
that  the  factor  was  first  suspected  from  a  gross  observational  comparison 
of  college  students  and  mental  hospital  patients. 

The  Bemreuter  Personality  Inventory  was  used.  The  directions  and 

first  few  questions  are  as  follows: 

"The  questions  on  this  blank  are  intended  to  indicate  your 
interests  and  attitudes.  It  is  not  an  intelligence  test,  nor  are 
there  any  right  or  r.Troag  answers. 

"In  front  of  each  question  you  will  find:  'les  No  ?'. 

"If  your  answer  is  'Yes',  draw  a  circle  around  the  'Yes'. 
If  your  ansHer  is  'No',  draw  a  circle  around  the  'No'.  If  you  are 
entirely  unable  to  ans-^er  either  'Yes'  or  'No'  to  the  question,  then 
draw  a  circle  around  the  question  mark. 

1.  Yes  No  ?  Does  it  make  yoa  uncomfortable  to  be  "different"  or 

unconventional? 

2.  Yes  So  ?  Do  you  day-dream  frequently? 

5.  Yes  No  ?  Do  you  usually  work  things  out  for  yourself  rather 
than  get  someone  to  show  you? 

4,  Yes  No  ?  Have  you  ever  crossed  the  street  to  avoid  meeting 

some  person? 

5.  Yes  No  ?  Gen  you  stand  criticism  without  feeling  hurt?" 

262  Bemreuter  Inventories  were  taken  from  the  same  source  as  the 
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Strong  Blanks, (p. 15) ,  The  method  of  scaling  was  applied  to  these  results. 
In  order  to  lessen  the  volume  of  work,  (a)  answers  to  only  the  first  73 
questions  on  the  Bemreuter  Inventory  were  used,  and  (b)  as  in  the  case  of 
the  Strong  Blaiik  (p. 15),  the  possible  ansT.'^rs  to  any  one  question  were 
paired  only  with  the  possible  answers  to  its  preceding  question  and  its 
succeeding  questi  n.  These  pairs  were  scaled. 

The  criterion  for  the  selection  of  pairs  of  questions  was  applied. 
The  average  value  of  the  criterion  for  all  pairs  was  found  to  be  0.26,  Since 
this  value  is  less  than  the  corresponding  value  of  Test  Two  of  the  Strong 
Blank  (Table  I),  all  pairs  of  questions  were  retained.  The  values  of  the 
criterion  and  the  scale  values  are  shown  in  the  Appendix,  p,25  , 

Bemreuter  Inventories  were  adainistHred  to  the  same  forty-seven 
students  as  were  the  Strong  Blanks  (p,15).  In  addition.  Inventories  and 
Blanks  were  administered  to  thirty-six  male,  mental  hospital  patients.  The 
patients  included  15  paretics  and  14  schizophrenics  in  the  Ontario  Hospital, 
Toronto,  and  5  schizophrenics  and  4  manic-depressive  psychotics  in  the  Toronto 
Psychiatric  Hospital,  With  students  and  patients,  one  week  elapsed  between 
adniinistration  of  the  blanks  and  the  inventories. 

The  inclusion  of  mental  hospital  patients  suggested  a  further  refine- 
ment of  the  method  of  obtaining  an  individual' s  average  score  of  Concomitance. 
This  method  was  developed  euid  adopted.  It  was  designed  to  take  care  of  the 
possibility  that  there  may  be  individual  differences  in  how  much  a  person 
"likes"  before  he  will  say:  "I  like  ~".  Siailarily  for  "dislike",  etc.  The 
method  and  its  statistical  development  are  outlined  in  the  Appendix,  p,i4. 

Tests  One.  Two  and  Three  were  combined  in  scoring  the  Strong  Blanks, 


Test  Four  was  omitted  because  its  factor  loading,  as  shown  in  Table  I,  is 
much  lower  than  the  factor  loadinp;3  of  the  other  tests,  and  is  lower  in  spite 
of  the  fact  th'Jt  Test  Four  contains  four  times  as  many  questions  as  Test  One. 

The  scores  for  college  students  and  mental  hospital  patients  are 
shown  in  Table  II.  It  will  be  noted  that  the  college  students'  scores  are 

Table  II 

comparatively  low  -  indicating  high  Concomitance  -  and  that  the  mental  hospital 
patients'  scores  are  comparatively  high  -  indicating  low  Concomitance  -  on 
both  the  Strong  Blamk  and  the  Bemreuter  Inventory. 

This  degree  of  differentiation  was  obtained  with  tests  of  Concomitance 
which  admit  of  much  improvement.  A  criterion  for  obtaining  this  improvement 
has  already  been  developed  and  tested  (p. 17).  That  an  improved  test  of 
Concomitance  would  give  greater  differentiation  between  the  two  groups  is 
demonstrated  because  of  the  following  facts: 

(a)  Fewer  Inventory  questions  were  used  than  Blank  questions, 
namely  73  and  108. 

(b)  The  criterion  for  pairs  of  nuesticns  is  better  soitisfied  with 
the  Inventor:/'  than  with  the  Blank,  its  average  value  being 
0.26  on  the  Inventory  and  0.45  on  the  Blank. 

(c)  The  Inventory  Concomitance  scores  of  college  students  and  mental 
patients  show  less  overlap  than  do  the  Blank  Concomitance  scores. 

The  above  facts  suggest,  therefore,  th-tt  the  factor  Concomitance  has 
practical  significance  because  it  may  be  used  to  differentiate  between  groups 
of  individuals. 


Table  II-  Scores  of  Concomitance  for  Mental 
Patients  and  College  Stud' nts 

The  Bemreuter  Personality  Inventory  The  Strong  Vocational  Interest  Blanks 


Scores 

Frequency  of 

Scores 

Frequency  of 

of 

Mental 

College 

of 

Mental 

College 

Concortdtance 

Patients 

Students 

Concomitance 

Patients 

Students 

4.15-4.54 

1 

2.30-2.43 

1 

5.75-4.14 

2 

2.10-2.29 

2 

5.35-S.74 

4^ 

1.910-2.09 

1 

2.95-5.34 

0 

1.70-1.89 

5 

2.55-2.94 

1 

1.50-1.69 

0 

2.15-2.54 

4 

1.30-1.49 

5 

1.75-2.14 

9 

1 

1.10-1.29 

3 

1 

1.35-1.74 

6 

1 

0.90-1.09 

S 

0 

0.95-1.34 

4 

1 

0.70-0.89 

2 

2 

0.55-0.94 

4 

5 

0.50-0.69 

5 

1 

0.15-0.54 

2 

10 

0.30-0.49 

1 

7 

-0.26-0.14 

7 

0.10-0.29 

2 

t 

-0.65—0.26 

11 

0.10-0.09 

4 

15 

-1.05—0.66 

8 

-0.30—0.11 

2 

9 

-1.45—1.06 

S 

-0.50—0.51 
-0.70—0.51 
-0.90—0.71 
-1.10—0.91 
-1.30—1.11 

4 
1 

e 

0 

1 

Totals 


36 


47 


Totals 


S6 


47 


i 


The  correlation  between  the  Inventory  Coacojiitagce  scores  and  the 
Blank  Concomitance  scores  was  fouud  to  be  0.63  -  0.04.  Thla  demonstrates 
that  the  factor  is  co.iuaon  to  the  tvfo  inventories.  It  aay  be  coamon  to  a 
wide  variety  of  inventories  and  may  possibly  be  expressed  in  a  very  broad 
range  of  behaviour. 


IV  Reliability  of  Questions  -  A  Possible  Further  Investigation 

An  important  further  invr>sti^ation  wo  Id  appear  to  be  the  following: 
All  questions  could  be  repeated,  and  measures  of  reliability  computed  by 
means  of  the  methods  outlined  in  this  paper.  The  questions  could  be  repeated 
for  purposes  other  than  the  determination  of  statistical  reliability.  Assum- 
ing, as  was  done  in  this  investigation,  that  these  questions  investigate  an 
individual's  accepted  postulates;  by  repeating  them  it  should  be  possible  to 
investigate  the  constancy  of  those  postulates.  It  is  not  necessary  to  assiome, 
as  is  so  commonly  done,  that  the  answer  to  a  question  is  unlawful  and  meaning- 
less just  because  the  same  answer  does  not  again  occur  when  the  question  is 
repeated  to  the  same  individual.  The  question  can  not  be  repeated  under  "iden- 
tical" conditions,  not  perhaps  to  the  "same"  person,  for  time  has  changed,  and 
perhaps  also  the  person. 

The  repetition  of  questi  ns  to  investigate  the  constancy  of  accepted 
postulates  would  be  an  interesting  elaboration  of  this  investigation.  From 
a  gross  observational  comparison  of  paranoids,  manic-depressive  (manic-phase) 
psychotics,  and  college  students,  it  would  apoear  that  the  first  two  not  only 
differ  from  the  latter  in  the  degree  of  inter-relationship  among  their  accepted 


postulates,  but  that  also  the  first  two  differ  from  each  other  in  degree  of 
constancy  of  their  accepted  postulates.  It  is  also  true  that  college 
students  might  differ  from  each  other  in  the  same  manner.  It  is  supposedly 
possible  for  an  individual  to  have  (1)  highly  interrelated  and  rapidly 
changing  postulates;  (2)  highly  interrelated  and  slowly  chauiging  postulates; 
(5)  relatively  uninterrelatsd  and  rapidly  changing  postulates;  or  (4)  rel- 
atively uninterrelatec  and  slowly  changing  postulates.  These  possibilitieo 
could  readily  be  investigated  on  the  basis  of  ths  techniques  herein  discussed. 

V  Interpretation  of  the  Factor 

The  follo*ing  is  suggested  as  a  tentative  interpretstiou  of  the  factor 
under  consideration: 

Intelligence  may  be  intei^sreted  in  terms  of  seeing  relationships  between 
thought  objects.  In  tests  of  intelligence,  relationships  bet^s^een  concepts 
are  usually  involved.  But  in  these  tests,  the  "concepts"  between  jrhich  the 
relationships  mediate  are  usually,  if  not  invariably,  different  froii  those 
involved  in  the  inventories  used  in  thi3  study.  The  inventory  questions  and 
answers  invariably  involved  the  personal  concept  "I".  In  accord  Kith  this, 
the  factor  here  demonstrated  is  said  to  be  a  factor  of  individual  differences 
in  Personality. 

Intelligence  tists  may  be  thought  of  as  tssto  of  the  aianner  in  which 
individuals  interrelate  "objective"  concepts.  Tests  of  Concoaitance  may  be 
thought  of  as  in  soiue  way  referring  to  the  mani\er  in  which  the  individual's 
"Personal"  or  "self"  concept  is  related  within  his  scheme  of  "objective"  concepts, 
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Thus  relating  A  to  B  would  come  under  the  function  of  "intelligence".  The 
facts  that  an  individual  likes  A,  dislikes  B  etc.  would,  in  their  relation- 
ship, involve  the  personality  characteristic  here  called  'Concomitance'. 
If  this  or  any  analogous  interpret ition  of  the  facts  is  proceeding  in  a 
legitimate  direction,  tests  of  Concoraitance,  when  refined,  might  prove  to 
be  very  worthwhile  instruments  of  research.  It  is  possible  that  questions 
for  the  measurement  of  Concomitance  could  be  stijadardized  on  children. 
Genetic  studies  of  childrens'  adjustnient  to  thsir  environment,  -  studies 
in  which  Concomitance  measures  were  incl.ided,  -  would  then  give  a  much 
richer  basis  for  exploring  and  interpreting  this  factor  further, 

VI  3uiamary 

This  investigation  began  »ith  the  following  assumptions: 

(a)  That  iiidividuals  think,  i.e.  that  they  see  relationships  between 
concepts . 

(b)  That  each  individual  at  a  given  time  may  be  said  to  accept 
certain  relationships  as  principles  or  postulates. 

(c)  That  there  are  individual  differences  in  the  interrelationships 
among  the  accepted  postulates.  This  is  especially  obvious  when  the  state- 
ments of  mental  hospital  patients  are  compar  d  jfith  those  of  normal  people. 

(d)  That  a  sample  of  an  individual's  postulates  could  be  obtained 
by  asking  him  questions, 

(e)  That  the  degree  of  interrelationship  of  an  individual's  accepted 
postulates  would  be  reflected  in  the  degree  of  Coacomit^nce  of  his  answers. 
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Individual  differences  were  demonstrated  in  the  Concomitance  of 
of  ans7rers  to  questions.  An  individual's  Conccritance  of  ajiswers  on  one 
inventory  was  demonstrated  to  be  similar  to  his  Concomitance  of  answers  on 
another  quite  different  inventory.  A  criterion  for  the  construction  of  an 
efficient  test  of  Concomitance  was  developed,  and  demonstrated  to  be  usefiil 
for  that  purpose.  Concomitance  was  shown  to  be  a  significant  factor  in  that 
(a)  inefficient  tests  of  it  were  demonstrated  to  differentiate  between 
college  students  and  mental  hospital  patients  and  (b)  a  more  efficient  test 
gave  greater  differentiation  between  the  sjroups. 

A  tentative  psychological  interpretation  of  the  Concomitance  factor 
was  offered,  and  a  few  of  the  possible  further  lines  of  investigation  were 
suggested. 
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T  The  ConcomitP-nce  of  Inventory  Answers 

The  variable  here  considered  is  concomitance  of  inventory  answers. 
When  an  individiial  fills  out  an  Invtjntory,  he  gives  various  answers.  These 
may  be  pairvd  to  give  various  pairs  of  answers.  An  individual's  aussiEra  are 
just  as  concomitant  as  are  thf  pairs  derived  from  them.  A  pair  of  answers 
is  completely  concomitant  if  the  ansivers  of  the  pair  always  occur  together, 
i.e.  if  every  individual  ivho  gives  one  answer  gives  also  the  other  answer. 
A  pair  of  answers  is  less  concomitant  to  the  extent  that  some  individuals 
give  one  answer  and  not  the  other  answer.  A  method  was  developed  (1)  for 
assigning  a  numerical  value  for  each  pair  of  answers  and  (2)  for  assigning 
each  individual's  answers  a  composite  score  of  concomitance.  This  method 
is  outlined  in  the  folloKlag  discussion: 

A.  The  Degree  of  Concomitance 

Two  answers  represent  maximum  concomitance  if  every  subject  ?rho  gives 
one  answer  gives  also  the  other  answer.  Consider  the  follovd.ng  questions: 
Example  I: 

1.  Yes  No  ?  Bo  you  dream  frequently? 

2.  Yes  No  ?  Is  your  sleep  restless? 

Suppose  that  these  questions  have  been  presented  to  100  subjects 
and  that: 

(a)  50  subjects  answered  Yes  for  question  1. 

(b)  50  subjects  ansv/ered  Yes  for  cuestion  2. 


(c)  The  50  subjects  who  answered  Yea  for  question  1  are 
the  50  subjects  who  answered  yes  for  question  2. 
In  such  a  case,  the  answers  Yes  1  and  Yes  2  represent  maximum 
concomitance.  Every  subject  that  gave  either  answer  also  gave  the  other 
answer. 

The  concomitance  becomes  less  to  the  extent  that  some  subjects 
give  the  one  answer  and  not  the  other.  Consider  the  following  questions: 
Example  2i 

3.  Yes  No  ?  Do  you  like  to  be  alone? 
4»  Yes  So  ?  Do  you  make  friends  easily? 
Suppose  that  these  questions  have  been  presented  to  100  subjects 
and   that: 

(a)  50  subjects  sinswered  Yes  for  question  3. 

(b)  30  subjects  answered  Yes  for  question  4. 

(c)  The  50  subjects  who  answered  Yes  for  question  4  are 
included  in  the  50  subjects  who  answered  Yes  for 
question  3. 

The  Concomitance  between  Yes  3  and  Yes  4  is  less  than  the  conconitance 
between  Yes  1  and  Y^s  2. 

The  concomitance  becomes  still  less  7*6n  not  only  do  sone  subjects 
give  the  first  answer  and  not  the  second,  but  in  addition,  other  subjects 
give  the  second  answer  and  not  the  first.  Consider  the  following  questions t 

Example  5: 

5.  Yes  No  ?  Are  your  feelings  easily  hurt? 

6.  Yes  No  ?  Are  you  submissive  in  a  crowd? 


;? 


Supoose  that  these  qu<.3ti  ns  h'^ve  beea  pr.sented  to  100  sub- 
jects and  thatt 

(a)  50  subjects  *ns»ered  Yes  for  question  5. 

(b)  30  subjects  answered  Yes  for  question  6. 

(c)  20  of  the  30  subjects  srtio  anatrered  Yes  for  question  6 
are  Included  in  the  SO  subjects  aho  answered  Yes  for 
question  5. 

The  cr.acor.it ance  b^staeen  Yes  5  and  Yes  8  is  not  only  les3  than 
the  concomitance  between  Yea  1  and  Yas  2?  it  is  also  less  thiui  the  con- 
coaitance  between  Yes  J  3n<?  Yes  4. 

The  concoaitance  bet^esn  any  two  smawers,  x  and  y,  is  thus  re- 
lated to  the  follOMinj^  eaupirically  obtainable  v&ritblesj 

nx  =  the  number  of  subjects  givins  answer  x. 
ny  3  the  nusiber  of  subjects  giving  answer  y. 
nxy  s  the  nuaber  of  subjects  giving  both  ansiier   x  and 

answer  y, 
We  can  detsnaine  sopirically  the  ccaco5;i^ence  between  any  two 
answers  if  we  can  devise  an  equation  s^iich  expresses  the  relationship 
between  their  concomitance  and  nx,  ny,  and  nxy.  Tie   proceed  with  this 
task. 

B.  The  Developaent  of  an  Equation  for  Determining 
the  Degree  of  Concoaitence 


Let: 

Cxy  s  th?  conccaitance  betHesn  sxiy  two  answers  x  aai   y. 


i 
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From  example  1,  page  3: 

Cxy  is  a  maximum  when  nx  «  ny  =  nxy. 

From  example  2,  page  4i 

rfxy  Is  less  when  ny  =  nxy  <  nx. 

Or  analogously: 

Cxy  is  less  when  nx  s  nxy  <■  ny. 

From  example  3,  page  4: 

Cxy  is  stiii  less  when  nxy  <  nx  and  <  ny. 

We  want,  therefore,  a  coabination  of  nx,  ny,  and  nxy  which  will 

give  fo<c  Cxy: 

(1)  a  maximum  value  when  nx  =  ny  =  nxy. 

(2)  a  smaller  value  when  ny  =  nxy  <  nx 

or  when  nx  -  nxy  <•  ny 
(5)  a  still  saaller  value  whan  nxy  <  nx  and  ^  ny. 

Any  measure  of  the  mean  between  the  two  ratios  nxy  and  nxy  will 

nx     ny 
give  such  h  co.cbinati'-n.  The  geometric  mean  is  the  "nsan  .^elected  because 

the  t'no   r:^tios  do  not  have  the  same  base,  and  the  geometric  mean  is  the 

only  mean  of  such  ratios  (^) .  In  nxy , the  base  is  nx,  and  given  the  value 

nx 
of  ratio  and  base,  one  may  multioly  to  determine  nxy.  In  nxy  .the  base  is  ny, 

ny 

€uiG  similarly,   ua„  u^y  ..iUj-.^.^^    .^o  determine  nxy.     The  g-soraetric  ^.ean  is     nxy 


Tnx'ny 

It  will  be  noticed  that  nxy  isi 

7nx-ny 
(1)   a  niciximum  value   (na.-nely  1)   when  nx  =  ny  =  nxy. 

For  example,  let: 
nx  =  ny  =  nxy  =  SO 
Then: 

J..  30 


(2)  a  smaller  value  when  ny  =  nxy  <~nx 
or  when  nx  =  nxy  <^ny 

For  example,  let; 

nx  =  50 

ny  «  nxy  »  30 

Then: 
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rrxy       =        50         =  0  78 
Ynx-ny  Y     50A30 

(3)   a  still  smaller  value  when  nxy  <  nx 
and  <ny. 
For  excimple,   let; 
ny  .  30 
nx  =  50 
nxy  =  20 
Then: 

^=  % ^  =  0.52 

1    nx-ny  1    50X30 


Therefore,  Cxy  ^C—^- 


ny 


Let  a  and  b  represent  any  other  tsro  answers.  We  can  say  that: 

Cxy?  Cab  If  nxy   -^  nab    .  or  vice  versa. 
Ynx^ny  ^  na-  nb 

We  can  not  say  hov7  much  greater  Cxy  is  than  Cab.  In  order  to  be 

able  to  do  3o,  we  srust  be  able  to  state  the  relationship  betv/een 

Cxy  and  nxy 

V  nx-ny 

Assume  that  a  questi  n  has  been  administered  twice  to  the 

same  group  of  subjects  and  that  the  second  administration  is  tin- 

influeaced  by  the  first. 

Let: 

nx,  =  the  number  of  subjects  giving  an3?;er  x  suad  not  answer  y  on 

^the  first  administration. 
J^i  a  the  number  of  subjects  giving  y  and  not  x  on  the  first 
administration. 

Then: 

(nx^ny,)  «  the  number  of  independent  amswers  on  the  first 
administration. 

Let: 

2nxy,  =  the  number  of  concomitant  ans.vers  on  the  first  adminis- 
trttticn. 


T/  =  the  total  number  of  answers  on  th^  first  administration. 


Then: 


T/  =  £rixv  f  (nx/  /-ny,  ) 


— (1) 


Similarly  let: 

(nx2fny2'')  -  the  number  of  independsnt  answers  on  the  second 

administration . 

2nxyj2  s   the  n\iinber  of  concomitant  answers  on  the  second 

administration . 
T2  s  the  total  number  of  answers  on  the  second  administration. 


Then: 


T2  s  Snxy^y-Cnx^fny^) 


-(2) 


Let: 


nx,2^ 


the  number  of  subjects  giving  x  on  the  first  adadaistration 

and  either  x  and  net  y  on  th^  second  administrs^tion 

or  y  and  not  x  on  the  second  adminiotration. 

the  number  of  subjects  giving  y  on  the  first  administration 

and  either  y  and  not  x  oa   the  sscond  a-ministration 

or  X  and  not  y  on  the  second  administration. 


Then; 


(nx,2,-/'ny,;j^  )  -  the  number  of  indeoendent  answers  on  one  administration 
flrtiich  were  also  independent  on  the  other  administration. 


Let: 


Then: 


2nxy,;j^  m   the  number  of  concomitant  answers  on  one  administration 
which  ffers  also  concomitant  on  the  other  administration, 
nxy  -  the  number  of  concomitant  answers  on  one  administration 
which  were  independent  on  the  other  administration. 


£  ^  "  2nxy,i  H^/z  f^7^^-  )fiy^ 


-(3) 


1^ 


Let: 


re  ■•  the  reliability  of  concomitant  answers. 
ri  -  the  reliability  of  independent  answers. 


By  analogy  with  the  discussion  of  concomitance  on  pages  3-7  inclusive: 


I 


/ 


re  s "-nxy,2*  (4) 


]Zaxy,  X2n3cy2 


-(5) 


By  substitution  froTD  efiustions  1,  2,  and  3,  page  8,  we  hare: 
Tf  V-T,  -(nx/.  fna^  )-nxx^ 

^             li- 
re =  H  (6) 

)[%     -(nxr+ny,')JX/.T^-(nxi:fnj/) 

ri  = (7) 

f  (T,  -2nxy,  )  X  (T^-Enxy;,  ) 

When  axy  _  0: 

2nx>-,  -  2nxyj,  =  ^nxy,^. 

(nx,'fny/)  =  (nxifny/)  =  (nx/i+ny/i,) 

By  substitution  in  equations  4,  page  f,   and  equation  5,  page  9,  we  have: 
re  =  1,  perfect  reliability 
ri  =  1,  perfect  reliability 

Reversibly,  it  can  be  shown  that  when: 
ri  or  re  -   1,  nxy'  =  0 

Let  it  be  assumed  that: 

Neither  ri  nor  re  =  1 

Then: 

nxy>0 

From  equation  5,  page  9: 

re  Increases  as  (nx^fny,  )  and  (nx^+ny^)  decrease. 
,*,  re  =  an  inverse  J" (nx'+ny"] 


From  equation  7,  page  9: 

ri  increases  as  2nxy  and  2nxy  decrease, 
.  ,  ri  =  an  inverse  j   £nxy 


Finally: 

ri  increases  as  nx  -*-ny ^ ,  i.e. 
re  2nxy 


s  This  equation  is  analogous  to  one  used  by  Thvirstone  (1$)   for  a 

sisnilar  our  pose. 


^  =  a  direct  jf^^^tS^. (8) 

re  -^  2nxy 

Let: 

W  -  the  /weight  assigned  to  any  answer  in  determiniag  the  con- 
comitance between  any  two  answers. 
Wi  -  the  weight  assigned  to  each  independent  answer. 
Wc  -   the  weight  assigned  to  each  concomitant  ansvrer. 

Let  It  be  assumed  that: 

Wc    re 
This  means  that  each  answer  will  be  weighted  in  proportion  to  its  reli- 
ability; an  answer  with  high  reliability  will  have  a  higher  weighting 
than  an  answer  with  lower  reliability,  and  vice  versa. 


Substituting  for  ri  from  equation  8,  page  10 
re 
Wi 
Wc  ~        ^   2nxy 


^  -  a  direct  f  £2^^:22:' O) 


Let  Q  represent  the  curve  of  relationship  between  nxy   and  Cxy 

Ynx«ny 

The  conditions  of  equation  9  are  retained  only  if; 

(1)  Q  is  an  accelerated  curve  with  a  changing  rate  of  acceleration. 

(2)  The  rate  of  acceleration  between  the  values  2nxy  s  0  and 
2nxy  -  (^^   friy  )  is  equal  and  opposite  to  that  between  the 
values  Enxj'  s  i^^^i-ny^)   3^  Enxy  -  a  maximum. 

The  logarithmic  curve  is  just  such  a  curve.  But  there  is  an  additional 
factor  affecting  the  Q  curve.  Neither  of  the  two  variables  between  which 
the  logarithmic  curve  expresses  a  relationship  ever  reach  a  limit  in 
either  direction.  In  the  C  curve,  concomitance  (Cxy)  has  reached  a  limit, 
a  maximum,  when  nx  r  ny  =  nxy  (see  page  6).  At  this  point,  2nxy  =  a 
maxiraum,  Concomitt.nce  does  not  raach  a  limit  in  the  other  direction.  For 
example,  let  a  and  b  represent  any  other  two  answers.  We  can  say  that: 

Cxy  =  Cab  s  a  maximum  if: 

nxy    m     nab     ,  ;j_ 
Y  nx<ny   \  nanb 

And  we  can  say  that  Cxy  s  Cab  if: 

tixy  =       nab       ^    q 

^   nx«ay         \na' nb 

We  can  not  say  Cxy  =  Cab  because: 


1 


J^£L nak_  ^^. 


V  nx-ny    ^na«nb 
nxy    ■  0  ■   Dab 

\f  nx«ny        \/na«  nb 
This  is  true  because  it  is  the  value  «rhere  nxy  x  0  =  nab,  i.e.  no  subject 
who  gave  ansuver  x  also  p^ave  an3'.ver  y,  and  no  subject  who  gave  anj.er  a 
also  gave  answer  b.  To  say  that  nxy  =  0,  merely  says  that  the  concomit- 
ance between  x  and  y  is  less  than  a  certain  value.  It  do-s  not  say  how 
much  less.  A  similar  condition  holds  for  a  and  b.  Therefore  ne  can  not 
say  that  Cab  -  Cxy  because  nxy  =  0  -  nab. 

Since  concomit  nee  reaches  a  limit  in  one  direction  and  not  in 
the  other,  the  rate  of  approach  in  the  one  direction  should  exceed  the 
rate  of  ap:.->roach  in  the  other  direction.  Thersfore>we  change  the  second 
qualification  of  the  Q  curve,  page  1^,  to  read: 

The  rate  of  acceleration  between  2nxy  s  0  and  2nxy  =  (nx'+-ny') 
is  less  than  and  opposite  to  the  rate  bstsreen  2nxy  m   (nxVny')  and 
2nxy  s  a  maximum* 

The  normal  probability  curve  is  just  such  a  c\irve,  and  we, 
therefore,  assume  the  Q  curve  to  be  identical  with  the  normal  probability 
curve.  * 


We  may  now  outline  the  steps  in  determining  the  scale  value  of 
concomitance  between  any  pair  of  answers  x  and  y.  They  are  as  follows: 

(1)  Determine  each  nx,  ny,  and  nxy  empirically. 

(2)  Compute  the  value  of  nxy 

Y^  nx-ny 

(5)  With  this  value  used  as  tee  ordinate  of  a  normal  probability 
cvirve,  look  up  in  a  table  the  corresponding  standard  deviation. 

(4)  The  standard  deviation  is  Cxy,  the  scale  value  of  concomitance 
for  the  pair  of  answers  x  and  y.   See  »,  bottom  next  page. 

The  same  procedure  may  be  applied  to  all  possible  pairs  of  answers 

in  an  inventory.  Each  pair  will  then  have  a  scale  value*  A  completely 

concomitant  pair  will  have  a  scale  value  of  zero,  and  the  scale  value  of 

other  pairs  will  be  higher  as  the  degi'ee  of  concomitance  is  lower* 


X  Therefore,  the  eauatlcn  of  the  i^  curve  is: 
P3cy    ,       1     p-%^ 
y  nx.ny    fziT 

»  «  Use  a  table  in  which  the  maximum  ordinate  is  one. 


» 


xu 


The  scale  values  are  for  pairs  of  answers.  A  subject,  in  taking 
an  inventory,  selects  many  answers.  These  may  be  combimjci  to  give  msiny 
pairs  of  answers.  A  number  which  is  an  index  of  a  subject's  concomitance 
on  these  pairs  is  called  a  composite  score.  A  method  of  determining  a 
subject's  composite  score  is  outlined  as  follows: 

(1)  Consider  only  the  answers  which  the  subject  selected. 

(2)  Of  these  answers,  determine  all  the  possible  pairs.  Each 
pair  has  a  scale  value. 

(5)  Sum  the  scale  values  of  these  pairs  and  divide  by  the  niimber 
of  pairs. 


if  The  ordinate  of  a  normal  probability  curve  never  equals  zero. 
Consequently,  there  is  no  standard  deviation,  no  scale  value,  stated  for 
a  zero  ordinate.  It  was  necessary  to  select  one.  3.50  was  selected  for 
the  folloip.'ing  reasons:  (l)  '^he  value  selected  must  be  larger  than  the 
maximum  for  any   case  where   nxy    >  0.  (2)  The  maximum  in  this  study  is 

Vnx-  ny 

3.09.  (5)  It  must  be  small  enough  so  as  not  to  weight  unduly  any  individuals 
composite  score.  (4)  The  average  scale  value  f  4  P.E,  of  subjects  (some  of 
the  mental  patients)  who  gave  one  or  more  pairs  scaled  at  S',50  is  approxi- 
mately 3.50. 


If 


JZ"  A  Criterion  for  the  Selection  of  Pairs 

Of  the  pairs  of  answers  scaled,  some  may  have  a  higher  factor 
loading  of  concomitance  than  others.  The  following  discussion  reports 
the  logic  involved  in  developing  a  criterion  for  selecting  the  pairs 
with  the  higher  factor  loaoingsi 

Consider  the  following  example: 

Football  LID 

Rugby    LID 

Suppose  that  these  items  "nave  been  presented  to  100  subjects 
and  thatt 

(a)  50  subjects  answered  L  for  the  first  item. 
50  subjects  answered  L  for  the  second  item. 

The  50  subjects  who  answered  L  for  the  first  item  are  the 
50  subjects  who  answered  L  for  the  second  item. 

•  nxy   for  L  -  L  -    50   s  , 
*\rnx.ny  V~  50X50 

Scale  value  of  L  -  L  =  0 

(b)  50  subjects  ansT/er-d  I  for  the  first  item. 
30  subjects  answered  I  for  the  second  item. 

The  50  subjects  who  ans:Tc;red  I  for  the  first  item  are  the 
30  subjects  who  answered  I  for  the  second  item. 

•  nxy    for  I  -  I  =   50    =  -^ 
T^Qx.ny  V  20X30 

Scale  value  of  I  -  I  «  0 

(c)  20  subjects  answered  D  for  the  first  item. 


IX 


20  subjects  answered  D  for  the  second  item. 

The  20  subjects  mho  answered  D  for  the  first  item  are  the 

20  subjects  who  answered  D  for  the  second  item. 

.  Dxy     for  D  -  D  =    20     - 
'    '   \f  nx.ny  )r'£QX20 

Scale  value  of  D  -  D  =  0 

Each  pair,  L  -  L,  I  -  I,  and  D-D  has  a  scale  value  of  aero, 
euid  each  subject  has  given  one  of  the  three  pairs.  The  pairs  do  not  give 
a  scale  value  discrimination  between  the  subjects.  Therefore,  they  have 
zero  factor  loadinafs. 

Another  example  of  zero  factor  loadings  is  the  following: 

Always  to  work  alone         LID 

Sometir>es  to  work  with  others  LID 

Suppose  that  these  items  have  been  presented  to  100  subjects  and 


that  I 


(a)  15  subjects  answered  L  for  the  first  item, 
15  subjects  ansT/ered  D  for  the  second  item. 

The  15  subjects  who  answered  L  for  the  first  item  are  the 

15  subjects  who  answered  D  for  the  second  item, 

•    nxy   for  L  -  D  =    15 
Tnx-ny  V  15X15 

Scale  value  of  L  -  D  s  0 

(b)  40  subjects  answered  I  for  the  first  item, 
40  subjects  answered  I  for  the  second  item. 

The  40  subjects  who  answered  I  for  the  first  item  are  the 
40  subjects  who  answered  I  for  the  second  item. 
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•  nxy .   for  •!■  =  I  ^    40    ,  ^ 

•  *V  nx.ny  If  4JX4J 

Scale  value  of  I  -  I  a  0 
(c)  45  subjects  answer  d  D  for  the  first  Item. 
45  subjects  answered  L  for  the  second  itea. 
The  45  subjects  who  ans»?ered  D  for  th-a  first  item  are  the 
45  subjects  who  answered  L  for  the  second  Ites. 

•  nxy   for  C  -  L  =   45    =  . 

*  Y  nx.ny  V  45145 

Scale  value  of  D  -  L  -  0 

Each  pair  L  -  D,  I  -  I,  aad  D  -  L  has  a  scale  value  of  sero, 
and  each  subject  has  given  one  of  the  thres  pairs.  The  pairs  do  net  give 
a  scale  value  discrieinatioa  betseen  the  subjects.  Therefore,  they  htve 
sero  factor  loadinrs. 

In  this  exaia.:;ley 

(a)  (L  -  D)  4-  (C  -  L)  *  a  ainiajuc,  o.'X 

(^)   nxy   for  L  -  L  r    0    -  - 
V~nx.  ny  Y  15X45 

Scal«?  value  of  L  -  L  s  a  aaxlauB,  3.50 

(c)  nxy    for  D  -  D  =   0     s  ^ 
\  nx.ny  ri5X4S 

Scale  value  of  D  -  D  s  a  iBaxiaua,  5.50 

(d)  (L  -  L)  f  (D  -  D)  s  a  a&xisuJE,  7.00 

In  the  first  exaxEole, 

(a)  (L  -  L)  -f-  (D-  D)  -  a  ainisu-a,  0 

(b)  nxy    for  L  -  D  -    0     s  q 
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Scale  value  of  L  -  D  -  a  maximum,  S.50 

(c)  nxy       for  D  -  L  =       0  g 
i  nx-ny                           >{  ^0X50 

Scale  value  of  D  -  L  =  a  raaxiraum,   3.60 

(d)  (L  -  D)   +   (D  -  L)    -  a  maximiim,   7.00 

In  either  example,  (L  -  L)  f  (D  -  D)  -  (L  -  D)  -  (D  -  L)  = 
a  maximun  numerical  value,  of  -  7,00  in  the  first  example,  of  -  7.00  in 
the  second  example,  ^len  (L  -  L)  f  (D  -  D)  -  (L  -  D)  -  (D  -  L)  » 
a  maximum  numerical  value,  the  factor  loadin-s  of  the  pairs  of  answers 
for  the  items  involved  are  zero.  It  was  assiiraed:  When  (L  -  L)  -f  (D  -  D)  - 
(L  -  D)  -  (D  -  L)  -  a  small  numerical  value,  the  factor  loading  is  higher 
than  when  (L  -  L)  •/•  (D  -  D)  -  (L  -  1^)  -  (C  -  L)  s  a  larger  numerica]  value, 
i.e.  that  the  Criterion  is  completely  satisfied  when  its  value  is  zero  and 
is  less  satisfied  as  its  value  is  larger. 

Ill  A  Refined  Method  of  Scoring 

Mental  hospital  patients  were  incliided  in  a  study  which  used  the 
method  of  scoririg  already  outlined  in  this  Appendix.  Their  inclusion  suggested 
a  further  refinement  of  the  method  of  obtaining  an  individuals  score  of 
Concoaiitance.  The  following  discussion  reports  the  statistical  development 
of  the  method. 

There  are  nine  possible  combinations  of  answers  for  any  two  items; 
L-L,  L-I,L-D,  I-L,  I-I,  I-D,  D-L,  D-I,  and  D  -  D  in  the  case 
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of  the  Blank  and  T  -  Y,  Y  -  N,  Y  -  ?,  N  -  Y,  N  -  N,  N  -  ?,  ?  -  I,  ?  -  N, 
?  -  ?  in  case  of  the  Inventory.  All  college  students  gave  approximately 
the  same  number  of  each  combinaticn.  For  example,  no  college  student 
gave  many  more  D-D  combinations  than  did  other  college  students.  The 
number  of  each  combination  given  showed  much  greater  variations  for  mental 
patients.  Some  mental  patients,  for  example,  gave  practically  all  D-D 
combinations  J  while  others  gave  practically  all  L-  L  combinations.  The 
average  scale  value  of  all  D-D  combinations  is  greater  than  the  average 
of  all  L-  L  combinati -as,  A  concomitance  score  of  1.2S  on  D  -  D  com- 
binations may  not  equal  a  concomitance  score  of  1.23  on  L  -  I4 combinations. 
Also,  an  avenge  concomitance  of  1.23  on  10  D  -  D  combinations  may  not 
equal  an  average  concomitsince  of  1.23  on  40  D  -  D  combinations. 

A  method  of  scoring  was  developed  which  is  adaptable  to  variations 
in  the  number  of  each  combination  given.  The  method  is  as  follows: 

An  average  score  was  determined  for  each  subject  on  each  com- 
bination. For  example,  a  subject's  average  score  on  D  -  D  combinations 
is  the  average  of  the  scale  values  of  the  D-D  combinations  irhich  he  gave. 
The  number  of  times  each  combination  was  given  by  each  individual  was 
recorded. 

Let: 

^12  3 n  -  •^■'■erage  scores  of  any  combination 

^1  2  3 ~  n  =  -''umber  of  times  that  conibini.ti>  n  was  given 

by  each  individual, 
y  «  Y  in  deviation  form. 
X  =  X  in  deviation  form, 
r  =  correlation  between  x  and  y. 
x'  =  r  ^  y,  the  regression  equation  of  x  on  y, 

X*=  X  -  X 

<fx 
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By  substitution:  ^ 


or  X' 

Since  ax'  s  tf  x    ^i  -  rZ  (the  uau^.l  fo:aule  for  d  x')j 

X  '  -    X  -  r  rry  y 

r,  Cx,   and  a*  y  were  cieter'aind  for  each  comblnstin,  using  the 
rarlablos  of  only  colle;?'--;  students.  The  vsrl^acs  of  r,  or  x,  >inc  <r  y  are 
8ho«ii  or;  P4JC7S'. 

x"  «as  compated  for  each  subjsct,  students  and  patients,  on  each 
cofflbinaticn,  la  coiivuti.uj  x  ",  avsi-Rt;*--  y -^  ZC  /   sas  used  fc  ?.ll  values 
of  y  i^recter  th-^  avera^^e  7  -f  c  or  y.  jj  '  sfives  the  ouober  of  standard 
deviations  a  subject's  I  score  is  froa  the  mean  X  score  of  subjects  who 
fave  the  saae  ntiaber  of  cc?:ibiaati  :as  as  did  he.  On  s.   blank  for  which  at 
least  ona  of  each  cossbinntion  of  ansssra   was  given,  thare  are  nine  x  " 
eoore<<.  Some  subjects  did  not  give  all  pos-iblc  coabijiations.  For  ex- 
ample, some  subjects  gnve  no  L  -  I  coabini^tions.  Only  fo»ir  x  'i  are  possible 
on  the  Inventory.  All  coLibin  ti  ;n3  »ith  ?  as  a  aenbsr  of  the  combinr^tion 
were  oaitted,  because  such  coisbin  tlons  by  college  students  were  so  few  as 
to  sake  the  values  of  r,  (f  y.,   and  o*  y  quite  unreliable. 

To  obtain  a  coapoaite  score  for  any  subject  on  the  Blank: 

(1)  Esch  of  :  i3  x''s  vras  aultlolied  by  its  corresponding  I  to  .jive 
a  Yx'''^  for  each  coRibini.tion  of  anasfers,  thus  a  Ix"  score  for  L  -  L,  a  Yx 
score  for  L  -  I,  a  Yx  score  for  L  -  D,  etc. 

*  This  r/as  done  because  after  y  s  average  y  +  3o'  y,  tht  possible 

increase  of  average  x  uitb  additional  increased  in  average   y  was  very  slight* 

In  other  sordsi 

-1.3cal'3  vslurs   _       ,   .  ,   ^  3cal3  valu  3  -f-  ancther  seals  value 

X  -  -= — -z :; aooroxin^citely  r — -— r* 

H  of  scale  vaxu^s  • '        ''  i«  +  1 

'^Or  in  a  case  of  y  >  avsrago  y  +  xcr  y,x"   sjives  thi  nuiher  of 
standard  deviatl  ns  a  subjects  I  score  is  froa  the  san  X  score  of  subjects 
»ho  gave  average  y  +■  !«»' y  cosbin&ticns. 
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t 


'7 


(2)  These  scores  were  summed  and  divided  by  N,  the  number  of 

pairs  of  answers  given  by  that  subject,  to  give  Yx'^, 

N 

Jx^    is  the  composite  score.  Step  (1)  was  necessary  in  order 
N 
to  give  each  pair  of  ans./ers  equal  weight.  Y  in  some  cases  nas  much 

larger  for  one  combination  than  for  another  combination.  Step  two  was 

necessary  because  some  subjects  failed  to  answer  all  items,  thus  N  varies 

from  blank  to  blank. 

A  Yx^  score  was  determined  for  each  subject  on  the  Blank  and  on 
N 
the  Inventory.  Scores  on  the  Blank  were  correlated  with  scores  on  the 

Inventory, 


f 
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Scale  Values  for  Pairs  of  Answers  on  the  Strong 
Vocational  Interest  Blank 

iilxplaiiation 

The  items  in  each  part  of  the  Blank  were  numbered  from  above  down: 

1,  2,  2 In  the  foilo*ring  tables:  Column  N  gives  the  pairs  of  items 

by  number.  Column  V  gives  the  numerical  value  of  the  Criterion  for  the 
Selection  of  Pairs  (p. 16)  for  each  pair.  Column  T  gives  the  nxomber  of  the 
teat  (p. 16)  in  which  each  item  was  placed.  Column  L.  -  L  gives  the  scale 
values  (p. 15)  of  L  -  L  answers  for  each  pair  of  itcns,  column  L  -  I  for  L  -  I 
answers,  colvutm  L  -  D  for  L  -  D  answers,  etc.  In  the  top  rovr  of  the  next 
page,  for  example,  items  one  and  two  are  paired.  0.42  is  the  value  of  the 
Criterion  for  the  pair.  The  pair  was  placed  in  test  two.  L,  -  L„  answers 
have  a  scale  value  of  1.28,  L-,   -   I„  answers  of  1.52,  L-,   -   Do  answers  of 
1.85,  I-j^  -  Lg  answers  of  1.45,  I^  -  I^  answers  of  1.57,  I-j^  -  Dg  answers  of 
1.60,  L^  -   Lg  answv-rs  of  1.49,  D^^  -  Ig  answers  of  1.57,  and  D;|_  -  Dg  answers 
1.64.  For  items  two  and  three,  the  scale  value  of  Lg  -  L3  answers  is  1.47, 

of  Lg  -  I5  answers  is  1.S9,  of  Lg  -  D3  answers  is  1.34,  of  Ig  -  L5  answers 
is  1.41,  etc. 


'/ 
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N  VT  LID      LID  LID 

1&  2  .42  2  1.28  1.52  1.85  1.45  1.57  1.63  1.49  1.57  1.64 

2&  5  .15  1  1.47  1.59  1.54  1.41  1.32  1.51  1.82  1.55  1,82 

5&  4  .12  1  1.43  1.62  1.55  1.55  1.28  1.41  1.33  1.85  1.59 

4&  5  .21  2  1.49  1.45  1.47  1.69  1.54  1.64  1.55  1.49  1.32 

5&  6  .98  4  1.41  1.60  1.69  1.45  1.19  1.74  1.79  1.62  1.09 

6&  7  .45  2  1.51  1.43  1.67  1,35  1.59  1.64  1.64  1.39  1.57 

7&  8  .72  5  1.71  1.55  1.54  1.60  1.54  1.50  2.25  1.88  1.16 

8&  9  .50  3  1.53  1.95  2.06  1.35  1.49  2.10  1.25  1.28  1.26 

9&10  .38  2  1.19  1.28  1.64  1.47  1.35  1.67  2.06  1.98  1.13 

lO&ll  .47  5  1.77  1.51  1.26  1.67  1.30  1.45  1.45  1.71  1.39 

11&12  1.35  4  1.55  1.64  1.88  1.55  1.51  1.62  1.71  1.60   .98 

12&15  1.75  4  1.18  1.49  1.71  1,79  1,45  1.55  2.06  1.85   .86 

13&14  1.30  4  1.11  2.31  2.45  1.34  1.64  2. Si  1.55  1.09  1.39 

14&15  .42  2  1.37  1.25  1.26  1.79  1.32  1.49  2.15  1.82  1.62 

15&16  2.66  5  .96  1.82  2.06  1.83  1.05  1.45  2.57  1.98   .81 

16&17  .54  5  1.59  1.82  1.95  1.77  1.26  1.67  1.35  1.25  1.37 

17&18  1.00  4  1.50  1.49  1.82  1.41  1.18  1.62  1.71  1.85  1.25 

13&19  .21  2  1.79  1.55  1.54  1.60  1.45  1.35  1.86  1.82  1.21 

19&20  1.08  4  1.53  1.64  2.25  1.62  1.19  1.83  1,49  1.30  1.13 

20&21  ,50  2  1.55  1.60  1.55  1.59  1.19  1.51  1.67  1.67  1.55 

21&22  2.40  5  .96  1.77  1.79  1.98   ,95  1.71  2.57  1.85   .36 

22&25  .06  1  1.64  1.67  1.80  1.51  1.28  1.57  1.28  1.67  1.30 

23&24  1.66  4  1,09  1,51  1.79  1.67  1.19  1.85  1.95  1.69   .99 

24&25  .71  5  1.49  1.50  1.88  1.64  1.18  1.74  1.60  1.53  1.28 

25&26  ,20  2  2.10  1.54  1.55  1.55  1.53  1.15  1.98  2.08  1.21 

26&27  .84  3  1.39  2.25  2.02  1.43  1.41  1.85  1.39  1.23  1.18 

27&28  1.14  4  1.15  1.55  1.83  1.26  1.47  1.8=^  1.71  1.51  1.32 

28&29  .23  2  1.67  1.39  1.09  1.88  1.57  1,45  1.74  2.02  1.39 

29&50  .25  2  2.10  1.51  1.85  1.55  1.30  1.74  1.49  1.45  .39 

50&51  .15  1  1.45  1.91  1,62  1.41  1.25  1.79  1,39  1.37  1.45 

31&32  .02  1  1.51  1.57  1.37  1.47  1.28  1.60  1.55  1.95  1.43 

32&35  .35  2  1,67  1,41  1,47  1,41  1,25  1.91  1.30  1.67  1.43 

33&54  .44  5  1.25  1.49  1.79  1.09  1.60  2.02  1.45  1.71  1.57 

54&35  .55  3  1.08  1.18  1.55  1.71  1.57  1.74  1.79  1.82  1.71 

35&56  2.01  4  1.53  1.45  1.25  2.65  1.45  1.06  3.50  2.80  1.21 

36&57  1.35  4  1.69  2.02  2.45  1.88  1.34  1.74  1.41  1.39   .84 
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A'' 


L     I 


D 


1&2 

2.28 

5 

.94 

1,55  2.10 

2&3 

.21 

2 

1.64 

1.30  1.54 

3&4 

.10 

1 

2.15 

1.69  1.57 

4&5 

.02 

1 

1.88 

1.69  1.69 

5&6 

3.25 

5 

.96 

1.62  2.37 

6&7 

.49 

3 

1.77 

1.57  1.57 

7&8 

.66 

3 

1.30 

1.32  1.77 

8&9 

1.15 

4 

1.23 

1.30  1.57 

9&10 

3.17 

5 

.74 

1.91  2.19 

103:11 

2.25 

5 

1.18 

1.35  2.15 

\^^^z 

.03 

1 

1.53 

1.62  1.71 

12&15 

2.40 

5 

1.54 

1.16  1.37 

13&14 

1.64 

4 

1.53 

1.79  2.19 

14&15 

3.38 

5 

1.11 

5.50  3.50 

i5^16 

.68 

5 

1.43 

1.37  1.45 

16&17 

.65 

3 

1.55 

1,47  1.47 

17&18 

2.24 

5 

1.49 

1.57  1.91 

18&19 

1.16 

4 

1.69 

1.74  2.54 

19&20 

.47 

5 

1.47 

1.34  1.57 

20&21 

.69 

3 

1.51 

1.74  1.57 

21&22 

.30 

2 

1.49 

1.85  1.57 

22&25 

.46 

5 

1.74 

1.25  1.43 

23&24 

.42 

2 

2.02 

1.62  2.06 

24&25 

.42 

2 

1.95 

1.55  1.45 

25426 

.77 

3 

1.67 

2.15  2.10 

26&27 

1.03 

4 

1.35 

1.49  1.53 

27&28 

1.38 

4 

1.45 

1.60  2.31 

28&29 

2.58 

5 

1.04 

1.69  2.31 

29&50 

1.47 

4 

1.39 

1.23  1.79 

30&31 

2.31 

5 

.96 

2.02  2.80 

51&32 

.18 

2 

1.53 

1.55  1.52 

32&35 

.49 

3 

1.45 

1.57  1.71 

35&34 

1.19 

4 

1.37 

1.21  1.51 

54&35 

.54 

3 

1.53 

1.71  1.71 

35&36 

.88 

3 

1.43 

1.71  1.98 

36&37 

1.49 

4 

.93 

1.71  1.91 

1.47  1.19  2.37 
1.67  1.69  1.30 
1.57  1.39  1.45 
1.77  1.45  1.45 
1.82  .96  1.88 
1.47  1.26  1.77 
1.21  1.45  1.88 
1.55  1.30  l.r5 
1.91  .79  1.95 
1.88  .93  2.15 
1.21  1.41  1.67 
3.50  1.45  1.34 
1.69  1.45  1.39 
1.26  1.26  2.54 
1.54  1.4b  1.60 
1.91  1.21  1.64 
1.85  1.06  1.67 
1.54  1.32  1.60 

X*'/     x»Oc-     X*^^* 

1.60  1.16  1.51 
1.35  1.60  1.62 
2.02  1.34  1.69 
1.47  1.13  1.45 
1.88  1.28  1.35 
1.35  1.30  1.95 
1.82  1.28  1.35 
1.43  1.55  1.79 
1.47  .96  1.95 
1.57  1.21  1.63 
1.53  .86  2.06 
1.49  1.34  1.51 
1.34  1.35  1.98 
1.79  1.39  1.53 
2.06  1.08  1.64 
1.30  1.19  1.85 
1.74  1.01  1.88 


1.95  1.95  .35 
1.93   1.49  1.47 

1.63  1.53  1.01 
1.35  1.39  1.14 
2.27  1.95  .63 
1.18  1.51  1.47 

1.64  1.67  1.45 
2.02  2.15  1.21 
•2.37  2.25  .66 
1.95  2.15  .67 
1.32  1.84  1.47 

3.50  5.09  1.13 
1.91  1.34  .93 
1.67  1.23  .98 
1.85  2.02  1.19 
1.74  1.74  1.03 

2.65  1.64  .81 
1.39  1.57  1.08 
1.62  1.60  1.25 
1.69  1.79  1.06 
1.43  1.45  1.21 
1.91  1.51  1.14 

1.51  1.57  1.13 
1.98  1.64  1.06 
1.45  1.28  1.09 
1.98  1.85  1.13 
1.64  1.25  1.14 
2.10  2.10  .79 
2.10  1.85  1.03 
1.85  1.95  .78 
1.71  1.64  1.32 
1.37  1.71  1.14 
2.06  2.10  1.01 
1.49  1.47  1.13 
1.47  1.69  1.14 
1.67  1.85   1.16 


f 


Zl 


AMUSEMENTS  -  PART  TT 
L  I 


1&2  1.20  4  .89  1.47  1.95  1.26  1.71  1.56  1.91  1.73  1.77 

2&3  2.43  5  .59  1.71  2.45  1.71  1.43  1.57  2. 06  1.47  1.49 

3&4  .75  3  .83  1.35  1.95  1.54  1.74  2.25  1.64  2.19  2.02 

4&5  1.93  1  .61  1.69  2.45  l.c7  1.71  5.50  1.88  2.37  1.79 

5&6  2.74  5  .76  1.16  1.67  1.77  2.02  1.49  3.50  3.50  1.67 

6&7  .79  3  1.14  1.19  1.51  1.88  1.30  1.64  1.95  1.82  1.53 

7&8  1.23  4  1.19  1.60  1.85  1.57  1.09  1.57  1.85  1.62  1.28 

8&9  1.60  4  1.38  1.28  2.02  1.49  1.16  1.57  1.95  1.98   .99 

9&10  1.12  4  1.39  1.51  1.95  1.32  1.54  1.57  1.74  1.60  1.18 

lO&ll  1.61  4  1.03  1.74  2.15  1,22  1.35  1.88  1.67  1.60  1.18 

11612  1.65  4  .99  1.30  1.74  1.82  1.55  1.55  2.06  1.91  1.15 

12&13  1.96  4  1.21  1.51  1.82  1.49  1.18  1.91  1.69  1.49  1.54 

13&14  .10  1  1.64  1.19  1.57  1.25  1.34  1.62  1.77  1.62  1.50 

J4&15  1.03  4  1.50  1.53  1.77  1.20  1.25  1.60  1.88  1.64  1.32 

15&16  .20  2  1.26  1.49  1.67  1.28  1.39  1.82  1.43  1.69  1.64 

i6&17  1.35  4  1.30  1.08  1.71  1.82  1.18  1.79  2.15  1.91  1.21 

\78tlQ  .53  3  1.79  1.69  1.47  1.47  1.08  1.39  2.15  1.69  1.30 

18&19  .43  2  1.67  1.85  1.64  1.41  1.23  1.60  1.55  1.67  1.09 

19&20  .54  3  1.47  1.49  1.62  1.55  1.34  1.74  1.60  1.43  1.21 

20&21  .65  3  1.S4  1.60  1.85  1.34  1.21  1.98  1.53  1.47  1.59 

21&22  2.41  5  .86  1.77  2.31  1.41  1.06  2.19  2.10  1.62  1.41 

22423  3.50  5  .67  1.71  2.54  1.82   .89  1.32  2.45  2.25   .91 

25424  .50  3  1.08  1.37  1.60  1.71  1.08  1.82  1.77  1.82  1.69 

24&25  1.70  4  1.21  1.62  1.39  2.02  1.21  1.18  2.80  2.06  1.28 

25&26  .64  3  1.49  1.79  2.02  1.53  1.32  1.85  1.34  1.52  1.23 

26&27  1.48  4  .83  1.45  1.91  1.55  1.26  1.49  1.74  1.62  1.34 

27&28  .28  2  1.45  1.47  1.47  1.49  1.35  1.45  1.71  1,45  1.57 

28&29  1.34  4  1.37  1.63  1.57  1.98  1.13  1.41  2.15  1,91  1,01 

29&30  1.91  4  1.59  2.06  3.50  1.23  1.47  2.02  1.26  1.25  1.45 

30&31  1.33  4  .94  1.39  1.82  1.55  1.16  1.95  1.82  2.19  1.37 

31&32  3.45  5  .70  2.25  5.50  1.30  1.23  2.15  2.02  1.43  1.37 

32&33  .59  5  .78  1.39  1.77  1.37  1.57  2.64  1.79  b.50  2.19 

33&34  2.20  5  .55  1.88  2.15  1.51  1.34  2.45  2.15  1.82  1.55 

34&35  .06  1  .91  1.14  1.45  1.62  1.82  1.79  1.85  2.54  2.45 

35&36  .83  5  1.47  1.16  1.34  1.91  1.39  1.43  2.45  1.64  1.49 

36&37  2.08  5  1.39  1.95  1.91  1.45   .86  1.82  2.25  2.15   .69 


I 

J 


SCHOOL  SUBJECTS  -  PART  TIT 


I       D 


A^ 


1&2 

.62 

3 

1.35 

1.23  1.26 

2&3 

1.01 

4 

1.23 

1.91  2.10 

2&4 

,22 

2 

1.41 

1.18  1.28 

4&5 

.33 

2 

1.53 

1.35  1.69 

5«6 

,63 

3 

1.77 

1.32  1.77 

6&7 

.25 

2 

1.57 

1.60  1.55 

7&8 

.19 

2 

1.71 

1.49  1.53 

8&9 

1.54 

4 

1.32 

1.77  2.46 

9&10 

.37 

2 

1.25 

1.11  1.95 

lO&U 

.93 

3 

1.09 

1.26  1.77 

11&12 

.33 

2 

1.08 

1.43  1.79 

12&13 

.74 

5 

.96 

1.53  1.57 

15&14 

.87 

5 

.88 

1.64  1.91 

14&15 

2.46 

5 

1.11 

1.03  1.67 

15&16 

1.10 

4 

1.30 

1.57  1.98 

16&17 

.21 

2 

1.06 

1.41  1.69 

17&13 

.72 

S 

1.34 

1.11  1.25 

18&19 

2.00 

4 

1.09 

£.19  2.45 

19&20 

1.32 

4 

.99 

1.60  2.10 

20&21 

.04 

1 

1.09 

1.28  1.34 

21&22 

.99 

4 

1.13 

1.26  1.67 

22&25 

2.58 

5 

.88 

1.67  1.95 

23&24 

.39 

4 

1.21 

1.57  1.77 

24&25 

.36 

2 

1.11 

1.62  1.82 

25<?£26 

1.86 

4 

.99 

1.28  1,69 

26&27 

1.47 

4 

1.30 

1.26  1.88 

27&28 

1.53 

4 

1.35 

1.67  2.31 

28&29 

.60 

5 

1.04 

1.45  1.77 

iJ9&30 

.23 

2 

1.14 

1.26  1.49 

30&31 

.27 

2 

1.19 

1.23  2.02 

31&32 

.89 

3 

.98 

1.21  1.64 

32&33 

.06 

1 

1.21 

1,51  1.71 

35&34 

.01 

1 

1.41 

1.14  1.55 

34&55 

.29 

2 

1.82 

1.34  1.60 

35456 

2.32 

5 

1.43 

1.77  3.50 

36&37 

.52 

3 

1.23 

1.62  1.60 

1,74  1,35  1.98 
1.14  1.37  1.77 
1.43  1.53  1.91 
1.60  1.09  1.71 
1.28  1.19  1.49 
1.55  1.04  1.71 
1.62  1.08  1.53 
1.21  1.19  1.91 
1.32  1.55  2.65 
1.35  1.55  1.62 
1.35  1.28  1.85 
1.47  1.32  1.53 
1.39  1.49  1.38 
1.58  1.30  1.95 
1.06  1.43  1.39 
1.30  1.35  1.79 
1.88  1.88  1.21 
1.34  1.28  2.65 
1.19  1.60  2.19 
1.37  1.71  1.79 
1.45  1.62  1.69 
1.77  .94  1.71 
1.45  1.26  1.51 
1.43  1.57  1.71 
1.71  1.30  1.79 
1.69  1.21  1.39 
1.23  1.14  2.15 
1.21  1.39  1.57 
1.51  1.47  1.62 
1.18  1.57  L.54 
1.88  1.06  2.10 
1.14  1.-52  1.64 
1.53  1.45  1.57 
1.69  1.01  1.91 
1.32  ,93  1.88 
1.21  1.19  1.62 


2.06  1.57  1.35 

L.45   1.69  1.26 

1,62  1.57  1.71 

1.60  1.60  1.43 

1.91  1.71  1.28 

1.57  1.60  1.34 

1.67  1.69  1.30 

1.45  1.93  1.04 
1.34  1.32  1.67 
2.02  2.02  1.77 
1.64  1.71  2.02 
1.32  1.93  1.79 
1.55  1.67  1.71 
3.50  1.34  1.60 
1.91  1.82  1.49 
1.41  1.51  2.25 
2.10  2.45  1.49 
1.60  1.35  .96 
1.60  1.55  1.59 
1.62  2.25  1.91 
1.98  1.57  1.53 
2.54  1.79  1.03 
1  . 71    1 . 77  1  .  23 

1.52  1.71  1.67 

2.46  1.69  1.30 
2.19  1.67  1.30 
1.41  1.45  .34 
2.02  1.91  2.15 
1.62  2.02  1.74 
\.32  1.82  1.88 
5;. 02  2.37  1.79 
1.71  1.35  2.15 
1.69  1.95  1.64 
1.79  1.47  1.28 
1.60  1.62  1.35 
1.79  1.93  1.64 


I 


ACTIVITIIiS  -  PART  T7 
L  I 


V     T 


LID 


LID 


1&2 

2.45 

5 

1.03 

1.41  2.19 

2&3 

2.71 

5 

1.13 

1.51  2.60 

5&4 

2.88 

5 

.73 

1.91  2.25 

4&5 

1.81 

4 

1.21 

1.11  1.69 

5&6 

2.00 

4 

1.28 

1.32  £.80 

6&7 

1.12 

4 

1.03 

1.55  1.71 

7&8 

1.38 

4 

1.06 

1.35  2.31 

8&9 

1.22 

4 

1.30 

1.18  1.74 

9&10 

2.88 

5 

1.01 

1.49  2.15 

lOSdl 

.72 

3 

1.51 

1.85  1.71 

11^12 

.86 

3 

1.11 

1.13  1.51 

1?^13 

2.47 

5 

.84 

1.95  1.77 

l.'W14 

2.41 

5 

.91 

1.91  2.65 

14&15 

1.44 

4 

.99 

.74  1.82 

15&16 

1.50 

4 

1.09 

1.34  1.88 

IfWlY 

.79 

3 

1.21 

1.60  2.10 

17&18 

.79 

3 

1.11 

1.28  1.67 

18&19 

1.63 

4 

1.03 

1.69  2.06 

19&20 

.51 

2 

1.35 

1.30  1.89 

20&21 

3.29 

5 

.61 

1.62  2.25 

21&22 

1.15 

4 

.39 

1.47  2.19 

22fr25 

2.80 

5 

.65 

1.67  2.54 

23&24 

2.59 

5 

.59 

1.77  2.57 

24&25 

1.95 

4 

.70 

1.35  1.95 

25&26 

.72 

3 

1.09 

1.23  1.S9 

26427 

.98 

4 

1.52 

1.55  1.62 

27&28 

.10 

1 

1.41 

1.57  1.85 

28&29 

.06 

1 

1.71 

1.30  1.23 

29&30 

.17 

2 

1.60 

1.91  1.98 

30&S1 

1.72 

4 

1.03 

1.37  1.69 

31&32 

1.04 

4 

1.23 

1.60  2.06 

32&33 

.90 

3 

1.14 

1.37  1.62 

3S&34 

1.47 

4 

.33 

1.6.^  2.57 

54&35 

1.67 

4 

1.08 

1.19  i.82 

56&36 

2.05 

6 

1.03 

1.62  2.02 

56457 

.22 

2 

1.32 

1.45  1.79 

1.71  1.01  1.98 
1.30  1.08  1.91 

2.02  1.19  1.69 

1.03  1.54  2.10 
1.53  1.55  1.62 
1.55  1.26  1.60 
1.51  1.34  1.25 
1.98  .99  1.55 
1.11  1.62  1.53 
1.74  1.74  1.47 
1.98  .93  1.67 
1.79  .86  2.31 
1.62  1.32  1.46 
1.95  1.34  1.51 
1.35  1.S5  1.64 
1.79  1.33  1.54 
1.69  .91  1.98 
1.11  1.55  1.88 
2.19  .89  1.71 
1.21  1.47  1.83 
1.47  1.34  1.64 
1.65  1.30  1.98 
1.64  1.55  1.77 
1.64  1.51  1.60 
1.64  1.30  1.62 
1,39  1.28  1.53 
1.79  1.21  1.52 
1.25  1.37  1.57 
1.82  1.26  1.55 
1.34  1.25  1.91 
1.57  1.19  1.74 
1.32  1.34  1.60 
1.69  1.23  1.64 
1.60  .93  1.79 
1.28  1.35   1.57 


2.15  1.85  .86 
1.88  2.06  .84 
2.15  2.37  .74 
2.37  2.06  1.04 
1.57  1.69  1.09 
1.91  1.71  1.47 

1.64  1.67  1.51 
2.15   2.02  1.37 

2.65  1.82      .91 

1.14  1.5.  2.06 
1.95  1.85  1.49 
2.45  1.91  .91 
1.55  2.82  .83 
1.32  1.35  1.21 
1.82  1.69  1.11 
1.39  1.53  1.49 
1.85  1.67  1.62 
1.64  1.95  1.04 
1.37  1.74  £.02 
2.54  2.15  .99 
1.64  1.77  1.69 
2.45  1.67  1.45 
2.06  1.93   1.35 

2.15  2.51  1.45 
1.95  2.51  1.53 
1.91  1.57  1.25 

1.50  1.57  1.64 
1.85  1.77  1.43 
1.28  1.43  1.49 
2.25  1.71  1.19 

1.51  1.60  1.30 
1.85  1.73  1.43 
1.71  1.43  1.62 
2.25  1.91  1.32 
2.10  1.95  1.04 
1.49  1.67  1.74 


Pi:CULIiJlITI;;3  OF  P£0?LE  -  PARTT 


J^ 


V     T 


1&2 

1.11 

4 

2&3 

.62 

3 

3&4 

1.32 

4 

4&5 

1.95 

4 

5&6 

2.25 

5 

6&7 

.07 

1 

7&8 

1.40 

4 

8&9 

.73 

3 

9&10 

.93 

3 

lO&ll 

.14 

1 

11&12 

.14 

2 

12&13 

.51 

3 

13dl4 

.45 

5r 

14&1E 

1.02 

4 

15&16 

1.27 

4 

16&17 

.30 

2 

17&18 

.97 

5 

18&19 

1.12 

4 

13&20 

.61 

3 

20&21 

1.44 

4 

21&22 

.77 

3 

22&23 

.65 

5 

23&24 

1.54 

4 

24^c£5 

.14 

2 

25426 

1.89 

4 

26&27 

2.03 

5 

27&28 

1.14 

4 

28429 

2,74 

5 

29&50 

.69 

3 

30451 

.07 

1 

S1&S2 

1.75 

4 

52&S3 

2.43 

5 

354S4 

1.14 

4 

54&35 

5.13 

5 

35436 

1.30 

4 

36437 

.84 

3 

.94  1.08  1.45 
.89  1.91  2.02 
1.69  1.13  .76 
1.49  1.85  1.82 
1.26  3.50  2.15 
1.69  2.65  2.80 
1.73  1.45  .72 
1.60  2.54  3.50 
.89  1.26  1.23 
1.73  1,39  1.23 
1.51  2.19  2.37 
1.19  1.25  1.53 
1.16  1.77  1.82 
1.67  1.35  .91 
1.45  2.02  2.02 
1.51  1.71  1.77 
2.02  1.59  1.19 
1.77  2.45  1.98 
1.35  .83  1.06 
1.85  1.91  2.25 
1.57   2.37  1.38 

1.25  .88  1.47 
1.28  1.47  2.06 
1.71  1.67  1.57 
1.19  1.45  1.69 
1.30  1.55  1.77 
1.45   2.80  2.54 

.91  1.55  2.37 
1.77  1.55  1.39 
2.45  1.79  1.71 
1.23  2.37  1.98 
1.13  2.37  1.95 
1.43   2.80  2.25 

.83   1.77  2.10 

1.26  1.98  1.82 
1.85   1.67  1.95 


LID 

1.67  1.60  2.65 

1.04  1.71  2.31 

1.82  1.79  2.02 

2.31  1.57  1.18 

2.06  1.71  1.45 

1,37  1.60  2.02 

2.06  1.18  1.77 

1.16  1.57  2.45 

2.65  1.49  1.62 

1.91  1.43  1.59 

1.52  1.19  2.19 
1.64  1.23  1.35 
1.19  1.26  2.10 
2.06  1.16  1.71 
1.69  1.23  1.41 
1.62  1.26  1.67 
2.80  .89  1.47 

.36  1.57  2.45 

2.10  2.02  1.45 
1.60  1.26  1.18 

1.11  1.69  3.50 
1.85  1.41  1.S3 
1.79  .98  1.30 
1.19  1.13  2.06 
1.79  .96  1.60 
2.54  .96  1.26 
1.45  .98  2.19 
1.95  .81  1.65 
1.71  1.21  1.11 
2.10  .99  2.02 
2.25  .78  1.77 
2.31      .51  1.83 

1.53  .83  1.77 

3.09  .55  1.82 

2.10  .88  1.34 
1.67  1.2S  1.11 


1.38  3.50  3.50 
1.51  2.54  2.02 
1.98  1.95  2.37 
2.45  1.60  .83 
2.10  1.26      .74 

.81  1.37  1.85 
1.69   2.06   2.02 

.31  1.64  1.98 
2.54  2.45  1.95 
1.85  1.33  1.43 
1.16  1.26  1.88 
1.69  2.37  2.54 
1.41  1.74  1.6ii 
1.95  1.95  1.69 
1.71  1.45  1.01 
1.51  1.14  1.47 
1.53  1.51  1.67 
1.04  1.77  2.37 
3.50  2.45  2.10 
2.10  1.47  1.06 

.94  1.39  2.02 
2.45  2.15  2.02 
2.06  1.95  1.30 
1.57  1.57  1.57 
2.80  1.67  1.41 
2.66  2.02  1.09 
1.37  1.57  1.23 
2.31  1.85  1.03 
2.37  2.19  1.30 
1.74  1.32  .93 
2.06  1.39  1.06 
2.37  2.06      .76 

1.64  1.41  1.32 

2.65  2.19  .79 
2.06  1.55  1.32 
1.35  1.74  1.11 


2^' 
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Scale  VftlufeS   for  Pairs  of  Aciswers  on  the  Bemreuter 
Personality  Inventory 

Explanation 

The  items  in  the  Inventory  are  numbered  froj'  1  -  126,  In  the 
following  tables:  Columa  H  gives  the  pairs  of  iteas  by  number.  Colusan  V 
gives  the  nuraerlcal  value  of  the  Critericn  for  the  Selection  of  Pairs  (p. 20) 
for  each  j>air.  Colunsn  Y  -  T  j^ives  the  scale  value  (p. 20)  of  Y  -  Y  answers 
for  each  pair  of  iteas,  coluaa  I  -  N  for  T  -  S  answers,  colusn  Y  -  ?  for 
T  -  ?  anss-?rs,  etc.  In  the  top  row  of  the  next  page,  for  example,  iteas 
one  and  tso  are  paired.  0,17  la  the  vaiup  of  the  Criterici  for  the  Selection 
of  Pairs,  for  this  pair.  Yi   -  J^   an3*«rs  have  a  scale  value  of  1,11,  Y^  -  Ng 
answers  of  1.50,  Ii  -  7g  kissers  of  2,54,  S^  -  Y2  answers  of  1,01,  Hi  -  Sg 
answers  of  1,57,  U-^  -  ?£  answers  of  2.02,  ?]^  -  Yg  aiiswers  of  1,74,  ?]  -  Ng 
answers  of  2,10,  and  ?i  -  ?£  ansarers  of  1,83,  ^or  iteas  two  and  three,  the 
scale  value  of  Yg  -  Y-  answers  is  0,76,  of  Yg  -  Hj  answers  if  1.45,  of 
Yg  -  ?5  answers  is  1,57,  etc. 


4- 


^c 


N 


U2 

.17 

1.11 

1.30  2.54 

2&S 

.03 

.78 

1.45  1.57 

5&4 

.22 

.81 

1.25  1.91 

4&E 

.28 

.84 

1.52  1.71 

5&6 

.06 

.78 

1.54  2.15 

6&7 

.55 

1.37 

.73  1.62 

7&8 

.31 

1.57 

1.71  2.54 

8&9 

.29 

1.60 

1.04  2.02 

9&10 

1.22 

1.64 

1.43  2.45 

lo&n 

.83 

2.25 

1.60  2.54 

11&12 

.20 

1.35 

1.08  2.15 

12&1S 

.27 

1.47 

1.47  1.85 

13&14 

.13 

1.57 

1.15  2.19 

14&15 

.23 

1.18 

1.74  2.65 

15&16 

.3S 

.81 

1.32  2.54 

16^-1 7 

.12 

1.11 

1.03  1.64 

17&18 

.59 

1.11 

1.59  1.95 

18&19 

.07 

1.84 

.99  2.15 

13&20 

.08 

1.62 

1.51  2.54 

20&21 

.08 

1.26 

1.18  2.45 

21&22 

.03 

1.28 

1.14  1.85 

22&23 

.07 

1.4J 

1.23  1.85 

23&24 

.30 

1.41 

1.57  2.15 

24&25 

.52 

1.23 

1.41  1.88 

26«26 

.04 

1.21 

1.03  2.10 

26&27 

.43 

1.53 

1.41  1.85 

27&28 

.38 

1.34 

1.25  2.15 

28429 

.18 

1.74 

1.26  2.06 

29&30 

.08 

1.49 

1.64  2.19 

30&51 

.02 

.99 

1.30  1.85 

31&32 

.46 

1.11 

1.09  1.67 

32&33 

.12 

1.23 

1.51  2.15 

33&?4 

.13 

1.14 

1.04  1.82 

34&35 

.33 

1.43 

1.21  2.10 

55&36 

.10 

1.23 

1.23  2.45 

56&37 

.07 

.98 

1.45  1.95 

37&38 

.04 

.91 

1.13  1.60 

H 


1.01  1.37  2.02  1.74  2.10  1.88 

1.18  1.82  2.45  1.93  3.50  1.49 
1.49   1.74  3.50  1.60  2.15  3.50 

1.19  1.95  2.02  2.15  2.37  2.15 
1.55   1.85   3.50  1.74  1.86  3.50 

2.31  1.37  1.49  3.50  2.10  3.50 
1.13  .96  1.79  1.74  1.57  1.91 
1.71  .86  2.25  1.91  1.79  3.50 
1.83      .51  1.85  2.15  2.37  1.67 

.86  1.04  1.57  2.15  1.98  1.38 

1.55   1.08   2.10  2.06  1.64  1.74 

1.25  .98  1.51  2.65  1.79  1.98 

1.32  1.64  1.95  1.83  1.49  1.98 
.93  1.26  1.74  1.95  2.15  1.95 

1.35   l.ES  2.06  1.85  2.02  1.98 

1.4S  1.47  1.85  2.15  2.13  3.50 

1.59  1.08  1.95  1.91  1.77  1.71 
1.57  .93  2.02  1.93  1.69  3.50 
1.01  .98  1.69  1.98  2.31  2.19 
1.19  1.19  2.15  1.79  1.95  3.50 
1.55  l.ld  1.49  1.85  3.50  2.15 
1.37   1.04   1.95  1.91  1.61  2.25 

1.26  .94   1.74  1.95  2.02  1.74 
,67  1.32  1.88  1.77  1.98  1.95 

1.47   1.25   2.19  2.45  1.74  1.55 

1.32      .94  1.74  1.98  1.91  2.31 

1.47      .98  1.51  2.37  1.95  1.51 

1.49      .83   E.IO  1.35  1.64  2.02 

.38   1.11  1.88  1.93  2.10  2.15 

1.18   1.51  1.98  1.91  3.50  1.62 

1.71  1.23  2.02  2.45  1.62  1.98 

1.01  1.41  1.57  1.69.2.10  1.74 

1.60  1.37  2.02  2.02  1.67  1.64 

1.11  1.21  1.91  1.95  1.67  2.10 

1.12  1.23  2.15  1.98  1.85  3.50 
1.01  1.55  1.98  2.02  3.50  3.50 
1.45   1.71  2.10  2.15  2.02  1.91 


1 


V 


R 


58439 

.10 

39&40 

.23 

40&41 

.75 

41&42 

.06 

42&43 

.55 

43&44 

.07 

44&i5 

.26 

45446 

.10 

46447 

■zq 

47448 

.01 

48449 

.20 

49450 

.01 

50451 

.15 

51452 

.34 

52453 

.55 

55454 

.14 

54455 

.41 

55456 

.33 

56457 

.25 

57458 

.44 

58459 

.06 

59460 

.15 

60461 

.24 

61462 

.34 

6246S 

.34 

63464 

.50 

64465 

.42 

6546G 

.40 

63467 

.02 

67468 

.14 

68469 

.17 

63470 

.05 

70471 

.12 

71472 

.42 

72473 

.50 

1.25  1.04  2.02  1.45   1.54  1.95  1.67  1.71  1.98 

1.25  1.50  5.50  .99  1.34   2.02  2.02  1.8£   1.98 

.78  1.71  1.91  1.26   1.45  1.62  2.51   5.50  1.79 

.91  1.25  1.60  1.41  1.79  2.65  1.82  1.85   1.74 

1.11  1.34  1.64  1.34  1.62  1.71  1.95   1.71  1.77 

1.51  1.05   1.95  1.71  1.16   1.74  1.85   1.55  1.82 

1.57  1.55  2.15  1.13      .88  2.25  1.85  1.77  1.77 

1.57      .88   1.82  1.47      .83   1.88  2.25   1.98  2.25 

1.67  1.25   2.57  1.67      .84  1.45  1.32  1.32  2.25 

1.77  1.51  2.57  1.14      .89  1.35  2.15  1.47  2.57 

1.50  1.51  1.88  1.08   1.09  1.88  1.95   2.16   3.50 

1.50  1.38  1,95  1.59  1.16  2.19  1.95  1.91  1.95 

1.55  1.21  1.91  1.41      .94  1.69  1.74  2.10  3.50 

1.49  1.41  1..^5  .95  1.19  2.10  1.35  1.95  1.51 
1.25  1.13  1.71  1.1:-  1.41  1.38  1.88  1.33  1.95 
1.54  1.14  1.77  1.47  1.13  1.77  2.15  1.60  2.25 
1.45  1.54  2.57  .94  1.26   1.82  1.67  2.15   1.69 

.39  1.55   1.35  1.19  1.55   1.77  1.71  2.15   2.57 

1.64      .67  1.35  2.06  1.52  2.25  2.45  1.71  2.02 

1.35  1,64  2.57  .33  1.01  1.77  1.79  2.10  3.50 
1.15  1.54  1.67  1.14  1.41  1.35  1.33  2.02  2.-36 
1.23  1.04  2.15  1.53  1.21  3.60  1.83  1.67  2.10 
1.57  1.19  2.15  1.16  .74  1.57  2.37  2.45  2.02 
1.13  1.45  1.77  .96  1.57  1.79  1.91  1.77  1.98 
1.74  .70  1.91  1.95  1.25  2.45  1.79  1,64  2.51 
1.60  2.15  1.83  .31  .95  1.71  2.13  1.98  2.25 
1.25  1.15  1.98  1.60  1.38  1.98  1.77  1.38  2.06 
1.43  1.26  2.02  1.47  .84  1.95  2.31  1.33  1.62 
1.25  2.36   ^.19  .76   1.55  1.67  1.67   2.19  5.50 

1.50  .74  1.62  2.02  1.60  1.98  2.02  1.85  1.98 
1.64  1.39  2.19  1.21  .79  1.59  1.91  1.69  1,91 
1,28  1,47  2,06  1.03  1.23  1.64  1.91  1.35  1.71 
1.05   1.47  1,67  1.1     1.51  1.35  1.69  1.98  1.71 

1.36  1.18  1.55  1.62  1.52  2.51  1.91  1.64  1.79 
1.21  1.52  1.95  1.45  1.04  1.98  2.02   1.69  1.60 


Correlations  and  Standard  Deviations 
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Combinations 
of 

L  -  I. 

L  -  I 

L  -  D 

I  -  L 

I  -  I 

I  -  D 

D  -  L 

D  -  I 
D-D 

Y  -  Y 

Y  -  N 
N  -  Y 
N  -  N 


0.47 
0.00 
0.07 
0.17 
0.11 
0.15 
0.26 

-  0.08 

-  0.06 
0.61 
0.37 
0.44 
0.29 


Average  X 

1.20 
1.35 
1.47 
1.38 
1.50 
1.53 
1.37 
1,58 
1.51 
1.10 
1.12 
1.15 
1.05 


CTX 

Average  Y 

0.10 

14 

0.09 

12 

0.06 

10 

0.08 

15 

0.07 

15 

0.10 

10 

0.16 

15 

0.09 

9 

0.09 

16 

0.09 

15 

0.04 

15 

0.02 

15 

0.06 

18 

<ry 

9.48 
4.74 
5.16 
4.47 
11.46 
4.49 
4.95 
4.28 
9.88 
6.66 
3.61 
2.24 
6.84 
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For  the  meanings  of  symbols,  see  page 


n. 
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